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(57)Abstract: 

PURPOSE: To conduct the connection of tubes surely by 
holding two flexible tubes by means of clamps, conducting 
cutting-off by moving a cutting-off means up and down 
between the clamps, moving a clamp in parallel so that cut-off 
end portions may be stuck closely to each other. 
CONSTITUTION: In the case of an aseptic connection device 
for flexible tubes, at least two flexible tubes are held in a 
parallel state by means of clamps 2, 3, and flexible tubes 48, 49 
are cut off between the clamps 2, 3 by means of a cutting-off 
device 5. At least one of the clamps 2, 3 is moved by means of 
a driving means so that the fellow end portions of the cut-off 
flexible tubes 48, 49 that are to be connected to each other 
may be stuck closely to each other, and the cutting-off means 
5 is moved up and down between the clamps 2, 3 by means of a 
cutting-off means driving means. As for the clamps 2, 3, clamps 
that grasp the two flexible tubes 48, 49 as if to crush them, are 
used, and a second clamp movement mechanism possesses a 
push-pressing member 33 to push-press the second clamp 2 
against the first clamp 3 side. 




LEGAL STATUS 

[Date of request for examination] 08.09.1 999 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 3093887 

[Date of registration] 28.07.2000 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://www 1 9. ipdl.ncipi.go.jp/PA 1 /result/detail/main/w A A AugaqMnDA40609 1 0 1 OP 1 .htm 4/25/2005 



BEST AVAILABLE 



JP,06-091010,A [CL, 




S] 



Page 1 of 1 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] It is equipment for joining a flexible tube in sterile. This equipment The 1st clamp and the 2nd 
clamp which hold at least two flexible tubes in the parallel condition, The cutting means for cutting said 
flexible tube between this 1st clamp and the 2nd clamp, The 1st clamp migration device to which said 1st 
clamp is moved in parallel to said 2nd clamp so that both the edges to which the flexible tube cut by this 
cutting means is joined may face each other, The 2nd clamp migration device moved in the direction which 
approaches and estranges said 2nd clamp to said 1st clamp, Flexible tube sterile junction equipment 
characterized by having a cutting means driving means for moving said cutting means up and down between 
said 1 st clamp and the 2nd clamp. 

[Claim 2] It is equipment for joining a flexible tube in sterile. This equipment At least two flexible tubes in 
the parallel condition And the 1st clamp and the 2nd clamp which are grasped so that it may crush, The 
cutting means for cutting said flexible tube between this 1st clamp and the 2nd clamp, The 1st clamp 
migration device to which said 1st clamp is moved in parallel to said 2nd clamp so that both the edges to 
which the flexible tube cut by this cutting means is joined may face each other, The 2nd clamp migration 
device moved in the direction which approaches and estranges said 2nd clamp to said 1st clamp, It has a 
cutting means driving means for moving said cutting means up and down between said 1st clamp and the 
2nd clamp. Said 2nd clamp migration device It has the press member which presses said 2nd clamp to said 
1st clamp side. And this press member When the thrust of this press member is weaker than the repulsive 
force of a flexible tube when grasping the 1st and 2nd clamps as two flexible tubes were crushed and a 
flexible tube is grasped, Sterile junction equipment characterized by being constituted so that the 2nd clamp 
may move in the direction estranged a little from the 1 st clamp. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention carries out heating fusion of at least two flexible tubes, and relates to 

the flexible tube sterile junction equipment for connecting in sterile. 

[0002] 

[Description of the Prior Art] At the time of tube connection of the blood collecting bag in a transfusion 
system and a constituent-of-blood bag, and exchange of the dialysing fluid bag in continuous ambulatory PD 
(CAPD), and an effluent bag, it is necessary to connect a tube in sterile. As equipment which makes sterile 
connection of such a tube, it is shown in JP,61-30582,B and there is a thing. The equipment shown in this 
JP,61-30582,B is a tube contact which carries out heating fusion of the tube and is connected. And 
illustration of the example of conventional sterile junction equipment has the device as shown in drawing 
19 . The 1st clamp 111 and the 2nd clamp 110 which hold two flexible tubes 1 15,1 16 which should connect 
the junction equipment 100 shown in drawing 1919 in the parallel condition, The cutting means 1 14 for 
cutting a flexible tube between the 1st clamp 1 1 1 and the 2nd clamp 110 (wafer), The migration means 113 
to which the 1 st clamp is moved so that both the edges to which the flexible tube cut by the cutting means is 
joined may face each other through a wafer, The cutting means 1 14 is moved up, melting cutting of the 
flexible tube is carried out, and it has the migration means 1 12 for moving the wafer after cutting caudad. 
[0003] With this sterile junction equipment, and after heating the sheet metal-like wafer 1 14, It is made to 
move more nearly up than the lower part between the 1 st clamp 111 and the 2nd clamp 1 1 0. After carrying 
out melting cutting of the flexible tube 1 15,1 16 between the 1st and 2nd clamps, After moving the 1st clamp 
1 1 1 back so that both the edges to which the cut flexible tube is joined may stick (retreat), a wafer is moved 
caudad again, both the edges to which a flexible tube is joined are stuck, and it joins. 
[0004] 

[Problem(s) to be Solved by the Invention] And after a wafer 1 14 cuts a tube 1 15,1 16 between the 1st clamp 
111 and the 2nd clamp 110 with above junction equipment, the 1st clamp (left-hand-side clamp) 111 
retreats, the wafer 1 14 which moved to the location where the tube which should be joined faces mutually 
through a wafer 114, then was heated moves caudad, and the tube which should be joined will be in the 
condition face mutually. And the 1st clamp (left-hand side clamp) 111 moves to 1 10 the 2nd clamp side 
(right clamp side), it is stuck to the tube which should be joined, and both are joined. Therefore, the 2nd 
clamp (right clamp) 1 10 is in the condition always fixed to standing ways 118, and the 1st clamp 1 1 1 moves 
to the 2nd clamp side with a motion before and after retreating and moving forward, and it consists of this 
sterile junction equipment so that both of a motion of the longitudinal direction which returns again may be 
performed. That is, it is required to move one clamp in the opposite direction, although it is not 
simultaneous, such structure has a possibility of checking the exact movement toward a clamp, the 
movement toward a clamp might be made to produce distortion, and poor junction of the tube resulting from 
this distortion might be produced. 

[0005] Then, the purpose of this invention can secure the exact movement toward a clamp, makes distortion 
of the movement toward a clamp fewer things, and offers the flexible tube sterile junction equipment which 
can ensure junction of a tube, without making both motion before and after canceling the trouble of the 
above-mentioned conventional technique and retreating and moving forward to the 1st clamp, and motion of 
a longitudinal direction which moves to the 2nd clamp side and returns again perform. 
[0006] 

[Means for Solving the Problem] It is equipment for joining a flexible tube in sterile which attains the 
above-mentioned purpose. This equipment The 1st clamp and the 2nd clamp which hold at least two flexible 
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tubes in the parallel condition, The cutting means for cutting said flexible tube between this 1st clamp and 
the 2nd clamp, The 1st clamp migration device to which said 1st clamp is moved in parallel to said 2nd 
clamp so that both the edges to which the flexible tube cut by this cutting means is joined may face each 
other, It is flexible tube sterile junction equipment which has the 2nd clamp migration device moved in the 
direction which approaches and estranges said 2nd clamp to said 1 st clamp, and a cutting means driving 
means for moving said cutting means up and down between said 1 st clamp and the 2nd clamp. 
[0007] It is equipment for joining a flexible tube in sterile which attains the above-mentioned purpose. 
Moreover, this equipment At least two flexible tubes in the parallel condition And the 1st clamp and the 2nd 
clamp which are grasped so that it may crush, The cutting means for cutting said flexible tube between this 
1st clamp and the 2nd clamp, The 1st clamp migration device to which said 1st clamp is moved in parallel to 
said 2nd clamp so that both the edges to which the flexible tube cut by this cutting means is joined may face 
each other, The 2nd clamp migration device moved in the direction which approaches and estranges said 
2nd clamp to said 1st clamp, It has a cutting means driving means for moving said cutting means up and 
down between said 1 st clamp and the 2nd clamp. Said 2nd clamp migration device It has the press member 
which presses said 2nd clamp to said 1 st clamp side. And this press member When the thrust of this press 
member is weaker than the repulsive force of a flexible tube when grasping the 1st and 2nd clamps as two 
flexible tubes were crushed and a flexible tube is grasped, It is sterile junction equipment constituted so that 
the 2nd clamp may move in the direction estranged a little from the 1st clamp. 

[0008] And as for said 1st clamp migration device, it is desirable to have the linear table for the 1st clamp 
which moves in parallel to said 2nd clamp. Furthermore, as for said 2nd clamp migration device, it is 
desirable to have the linear table for the 2nd clamp which moves to migration in the direction approached 
and estranged to said 1st clamp. . 

[0009] Then, the flexible tube sterile junction equipment of this invention is explained with reference to a 
drawing. The 1st clamp 3 and the 2nd clamp 2 whose flexible tube sterile junction equipment 1 of this holds 
at least two flexible tubes 48 and 49 in the parallel condition, The cutting means 5 for cutting the flexible 
tubes 48 and 49 between the 1st clamp 3 and the 2nd clamp 2, The 1st clamp migration device to which the 
1 st clamp 3 is moved in parallel to the 2nd clamp 2 so that both the edges to which the flexible tubes 48 and 
49 cut by the cutting means 5 are joined may face each other, It has the 2nd clamp migration device moved 
in the direction which approaches and estranges the 2nd clamp 2 to the 1st clamp 3, and the cutting means 
driving means for moving the cutting means 5 up and down in two between the 1st clamp 3 and the 2nd 
clamp. This sterile junction equipment 1 furthermore, as the 1st and 2nd clamps 3 and 2 What grasps them 
as crushes two flexible tubes 48 and 49 is used. And the 2nd clamp migration device It has the press 
member 33 which presses the 2nd clamp 2 to the 1st clamp 3 side. And the press member 33 When the 
thrust of the press member 33 is weaker than the repulsive force of a flexible tube when grasping the 1st and 
2nd clamps 3 and 2 as two flexible tubes were crushed and a flexible tube is grasped, It is constituted so that 
the 2nd clamp 2 may move in the direction estranged a little from the 1st clamp 3. 

[0010] Drawing 1 is the perspective view of one example of the flexible tube sterile junction equipment of 
this invention. Draw ing 2 is the perspective view showing the condition of having contained in the case the 
sterile junction equipment shown in drawin g 1 , and drawing 3 is the block diagram showing an example of 
the electrical circuit used for the sterile junction equipment of this invention. Drawing 4 is the plan of one 
example of the flexible tube sterile junction equipment of this invention. In order to explain actuation of 
drawin g 1 , drawin g 2 R> 2, drawin g 3 , drawin g 4 , the 1st clamp, the 2nd clamp, and a cutting means for 
the sterile junction equipment 1 of this example, it explains using drawin g 9 which is the perspective view 
of drawing 8 which is an explanatory view for explaining actuation of drawing 7 which is an explanatory 
view for explaining actuation of drawing 6 which is an explanatory view, and the 1st clamp, and a cutting 
means, the 1 st clamp, and the 2nd clamp. 

[001 1] Next, the device of the sterile whole junction equipment 1 is explained. This sterile junction 
equipment 1 has the 1st clamp 3 and the 2nd clamp 2 which hold at least two flexible tubes in the parallel 
condition, as shown in drawin g 1 , drawin g 2 , drawin g 4 , and drawin g 9 . By rotation of the gear 30 rotated 
by actuation of a motor, the gear 3 1 rotated by rotation of a gear 30, and a gear 3 1 The arm 1 8 for a drive for 
moving the prevention member 1 1 for preventing shakiness by the home position of the frame 9 to which 
the both ends of the shaft 32 to rotate and a shaft were fixed pivotable, and the 1st clamp 3, microswitches 
13, 14, and 15, and the 1st clamp 3, and the 1st clamp 3 Shakiness of the cam 17 for making the cam 19, the 
cutting means 5, the cutting means 5, and the 2nd clamp for making it move drive, the press member 33 
which presses the 2nd clamp 2 to the 1st clamp side, the specification-part material 25 which regulates the 
retreat location of the 1st clamp 3, and the 1st clamp 3 The induction member 26 for guiding the spring 
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member 27 for preventing, the wafer exchange lever 22, the wafer cartridge 8, the wafer cartridge exchange 
lever 24, the used wafer housing grasping member 28, and a used wafer to a housing, the used wafer 
housing 29, and a control panel 50 It has. 

[0012] As shown in drawing J3 , moreover, the sterile junction equipment 1 of this example The source 43 
for wafer heating of a constant voltage which has the rectification power circuit 41 which changes AC 
power supply into a direct current, and a predetermined electrical potential difference changes, The motor 
42 by which a power source is similarly supplied from this source 43 of a constant voltage, and the 
controller 40 for controlling a motor 42 and the wafer heating control circuit 44, The wafer 6 for heating 
melting to cut a flexible tube and the temperature detection means 7 of this wafer 6, It has the wafer heating 
control means 44 which controls heating of a wafer 6 by controlling the power sent to a wafer 6 from the 
source 43 of a constant voltage based on the signal from the temperature detection means 7. Moreover, as 
shown in drawin g 5 , the connection terminal 9 for connecting the source 43 of a constant voltage and a 
wafer electrically is formed. And the reset switch 69 for returning equipment is electrically connected to the 
wafer heating control means 44 after actuation of a wafer short circuit, and the wafer heating control means 
44 is electrically connected with the controller 40. Moreover, a microswitch SW1 (13), a microswitch SW2 
(14), a microswitch SW3 (15), a microswitch SW4 (72), a microswitch SW5 (73), the microswitch SW6 
(74), the electric power switch 51 prepared in the input panel 50, the initiation switch 52, and the clamp 
reset switch 53 are electrically connected to the controller 40, and the buzzer 45 which operates further with 
the signal outputted from a controller 40 is formed. A motor 42 is a driving source which makes the cutting 
means 5, the 1st clamp 3, and the 2nd clamp 2 drive. 

[0013] And the 1st clamp migration device to which the 1st clamp 3 is moved so that both edges 48a from 
which this sterile junction equipment 1 was cut by the cutting means 5, and to which the flexible tubes 48 
and 49 are joined, and 49a may face each other, It has the locomotive function for making a tubeside move 
the cutting means 5 (to upper part), and making it move in the direction (caudad) again separated from a 
tube after cutting, and the 2nd clamp migration device moved in the direction which approaches and 
estranges the 2nd clamp 2 to the 1st clamp 3. It is what makes it move to a cutting means drive up 
perpendicularly to the shaft of two tubes, and moves the cutting means 5 to it caudad after tube cutting. The 
1st clamp migration device It is what moves the 1st clamp 3 in the rectangular direction in the level 
condition to the shaft of two tubes (concrete ~ back) after tube cutting, the 2nd clamp migration device The 
2nd clamp 2 is moved in parallel very only in the level condition to the shaft of two tubes so that the 1st 
clamp side may be approached. 

[0014] Then, the 1st and 2nd clamps 3 and 2 are explained. The 1st and 2nd clamps 3 and 2 are constituted 
as shown in drawing 1 R> 1, drawing 4 , dbrawmg_6 , and drawing J) . Specifically, the 1st clamp 3 has base 
3b, covering 3a attached in this base 3b pivotable, and clamp standing-ways 3c to which base 3b was fixed, 
as shown in draw_i_ng,9 . And this clamp standing-ways 3c is being fixed to the linear table. The linear table 
is constituted by 3n of rail members prepared in the lower part of movable carriage 3c fixed to the inferior 
surface of tongue of clamp standing-ways 3c, and movable carriage 3c. And on this linear table, to the shaft 
of the tubes 48 and 49 to join, there is no distortion and the 1st clamp 3 is moved so that a perpendicular 
direction and both the edges to which in other words the cut flexible tube is joined may face each other. 
Therefore, the 1 st clamp migration device is constituted from sterile junction equipment 1 of this example 
by the above-mentioned linear table, a motor, a gear 30, the gear 3 1 , the shaft 32, the arm 1 8 for a drive, and 
the cam 19. And with this junction equipment 1, as shown in drawin g 1 and drawin g 4 , the spring member 
27 which connects the back of 1st clamp standing-ways 3c and the frame of junction equipment 1 is formed, 
the 1st clamp 3 is in the condition of always having been pulled back, and shakiness of the 1st clamp 3 
(correctly 1 st clamp standing-ways 3c) is made into few things. Moreover, as shown in drawing J R> 1 and 
drawing 4 , the prevention member 1 1 for preventing shakiness of the 1 st clamp 2 in the tube stowed 
position (location in the condition that in other words the 1st clamp came out to the foremost) of the 1 st 
clamp 3 is being fixed to the side face of a frame 9. Therefore, the 1st clamp 3 is in the condition back 
pulled by the spring member 27, i.e., the condition which does not have shakiness in a back side, and shakes 
and can move [ at a tube stowed position ] no longer ahead from it by the prevention member in the front. 
Therefore, the 1st clamp 3 consists of tube stowed positions so that there may be no shakiness. Moreover, as 
shown injunction equipment 1 at drawing 1 and drawing 4 , the specification-part material 25 which 
regulates the maximum migration location behind the 1st clamp 3 (correctly 1st clamp standing-ways 3c) is 
formed. 

[0015] The 2nd clamp 2 has clamp standing- ways 2c by which covering 2a attached pivotable and base 2b 
were fixed to base 2b and this base 2b, as shown in drawing_4 , drawing ^ , and drawjng_9 . And this clamp 
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standing-ways 2c is being fixed to the linear table. The linear table is constituted by 2n of rail members 
prepared in the lower part of movable carriage 2c fixed to the inferior surface of tongue of clamp standing- 
ways 2c, and movable carriage 2c. And on this linear table, to the shaft of the tubes 48 and 49 to join, the 
2nd clamp 2 does not have distortion only in an parallel direction and the direction which approaches and 
estranges the 2nd clamp 2 to the 1 st clamp 3, and, in other words, is moved to it. 

[0016] Moreover, as shown in drawin g 4 and drawin g 6 , the press member 33 is formed between the frame 
of junction equipment 1, and clamp standing-ways 2c, and the 2nd clamp 2 (correctly 2nd clamp standing- 
ways 2c) is always pushed on the 1st clamp side. As a press member, a spring member is used suitably. And 
what has the thrust of the press member 33 weaker than the repulsive force of a flexible tube when grasping 
the 1st and 2nd clamps 3 and 2 as two flexible tubes 48 and 49 were crushed is used, and when a flexible 
tube is grasped, this press member 33 is constituted so that the 2nd clamp 2 may move in the direction 
estranged a little from the 1st clamp 3. Therefore, the 2nd clamp migration device is constituted from sterile 
junction equipment 1 of this example by the above-mentioned linear table, a motor, a gear 30, the gear 31, 
the shaft 32, the cam 17, and the press member 33. 

[0017] And as shown in dr awin g 9 , the 1st clamp 3 and the 2nd clamp 2 are constituted so that the tube to 
hold may be held in the condition of having crushed aslant. Clamps 3 and 2 have the coverings 3a and 2a 
attached in base 3b and 2b possible [ revolution ], and in base 3b and 2b, in order to **** two tubes, they 
have two slots 3f and 3e established in parallel, and 2f and 2e. And the serrated knife-like lock out members 
3h and 2h are formed in the end face of base 3b of the part which Slots 3f and 3e and Slots 2f and 2e face, 
and 2b. And the lock out members 3g and 2g of the shape of a serrated knife of the configuration 
corresponding to the lock out members 3h and 2h of the above-mentioned base 3b and 2b are formed in 
Coverings 3a and 2a. The internal surface of Coverings 3a and 2a is flat. And to Coverings 3a and 2a, it has 
the revolution cam, respectively, and this revolution cam will engage with the roller of base 3b and 2b, if 
Coverings 3a and 2a are closed. And when Coverings 3a and 2a are closed, two tubes are aslant crushed by 
between 3h of lock out members of base 3b, and 3g of lock out members of covering 3a, and between 2h of 
lock out members of base 2b, and 2g of lock out members of covering 2a, and are held in the condition of 
having blockaded. Moreover, since the 1st clamp 3 has lobe 3i which projects in the 2nd clamp direction and 
it has crevice 2i to which the 2nd clamp 2 contains this lobe 3i, the 2nd clamp 2 is constituted so that it 
cannot blockade, if the 1 st clamp 1 is not blockaded. 

[0018] Furthermore, the lock out members 2g and 2h of the 2nd clamp 2 have projected a little the tip of 
lock out member 2hf, and the tip of a part which faces 2hf(s) of 2g of lock out members although not 
illustrated from the tip of lock out member 2he to the 1st clamp side, as shown in drawing 1_8 . For this 
reason, the distance XI of a wafer 6 and lock out member 2hf is narrower than the distance X3 of a wafer 6 
and lock out member 2he. Usually, with this sterile junction equipment 1, the tube 49 in use with which the 
liquid is filled up into the interior is equipped with and joined to the slots 2f and 3f of a near side. The slots 
2e and 3e by the side of the back are equipped with the intact tube 48. Therefore, it will become short about 
the die length of tube 49 part which is located [ distance / XI / of the wafer 6 which is the side equipped 
with a tube in use, and lock out member 2hf ] between a clamp 3 and 2 in a comparatively narrow thing and 
which is not grasping **. Therefore, the liquid in the tube 49 located between clamps can be made into few 
things. Moreover, by making long distance X3 of the wafer 6 which is the side equipped with an intact tube, 
and lock out member 2he, the intact tube by which melting cutting was carried out with the wafer melts, it 
can carry out, ** can be made [ many ], and junction into the left-hand side part of the cut tube 49 in use 
becomes a more positive thing. 

[0019] And two cams 19 and 17 are being fixed and sterile junction equipment 1 rotates cams 19 and 17 
with rotation of a gear 3 1 , as are shown in drawing. 1 , and it has the gear 30 rotated by the motor, and the 
gear 3 1 rotated by rotation of this gear 30 and is shown in the shaft 32 of a gear 3 1 at drawing 6 . And cam- 
groove 1 9a for the 1 st clamp drive of a configuration as shown in draw ing 7 is prepared in the right lateral 
of a cam 19. And the arm 18 for the 1st clamp migration which has follower 18a which slides on the inside 
of cam-groove 19a of a cam 19 in the center section is formed, moreover, the lower limit of an arm 18 is 
supported by the frame 9 rotatable by supporting-point 1 8b, and the upper limit of an arm 1 8 is boiled by 
supporting-point 18c prepared in clamp standing-ways 3c of the 1st clamp 3, and is supported rotatable. 
Therefore, along with 3n of rail members of a linear table, as shown in drawing 7 , the 1st clamp 3 moves to 
the rectangular direction back in the level condition to the shaft of two tubes by rotation of a cam 1 9, as 
shown in an arrow head according to the configuration of cam-groove 19a. 

[0020] The cutting means 5 has wafer attaching part 5a which holds a wafer exchangeable, arm section 5c in 
which wafer attaching part 5a was prepared caudad, follower 5b prepared in the edge of arm section 5c, and 
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5d of hinge regions and attachment section 5e to a frame 9, as shown in drawing 5 . And it can circle to a 
frame 9 by 5d of hinge regions. And as shown in drawing 5 , the temperature detection means 7 for 
temperature detection of the electrical connection terminal 9 for wafer heating and a wafer is being fixed to 
the right lateral of the cutting means 5. As a temperature detection means 7, it is desirable that they are a 
thermocouple or a resistance bulb. ** which is a sheath form thermocouple or a resistance bulb, especially a 
sheath form thermocouple are desirable more preferably. What has the metal plate bent as a wafer 6 so that 
it might face each other, the insulating layer formed in the inside of this metal plate, the resistor formed so 
that the above-mentioned metal plate might not be contacted in this insulating layer, and the terminal for 
energization prepared in the both ends of this resistor is used suitably. 

[0021] And the cam 17 has cam-groove 17a for a cutting means drive in the left lateral, as shown in drawing 
5 and drawing 8 . And follower 5b of the cutting means 5 is located in cam-groove 17a of a cam 17, and 
slides on the inside of cam-groove 17a in accordance with the configuration of a cam groove. Therefore, by 
rotation of a cam 17, as shown in drawing 8 , the cutting means 5 will move to a rectangular cross and the 
perpendicular direction upper and lower sides to the shaft of two tubes, if it puts in another way up and 
down according to the configuration of cam-groove 17a. Furthermore, the cam 17 has cam-groove 17c for 
the drive of the 2nd clamp 2 in the center section, as shown in drawing 6 . Cam-groove 17c has 17f of left 
laterals, and right lateral 17e, and controls the location of the 2nd clamp by 17f of left laterals, and right 
lateral 17e. In 2nd clamp standing- ways 2c, it has the lobe extended caudad, and the follower 20 is formed at 
the tip. This follower 20 slides on the inside of cam-groove 17c for the drive of the 2nd clamp 2. And 
between the side faces of a follower 20 and cam-groove 17c, as shown in d rawin g 6 , it is formed so that the 
clearance between some may be made. And since 2nd clamp standing-ways 2c is always pushed by the 
spring member 33, in a normal state, a follower 20 comes to contact 17f of left laterals of cam-groove 17c, 
and the clearance between some is made between a follower 20 and right lateral 17e of cam-groove 17c. 
However, as mentioned above, if two tubes are held by the 1st and 2nd clamps 3 and 2, since it blockades 
and two clamps 3 and 2 hold, respectively so that two tubes may be crushed, they will arise [ the repulsive 
force resulting from lock out of a tube ]. And in the condition that clamps 3 and 2 hold a tube, since the 
thing of the force smaller than the repulsive force resulting from lock out of the above-mentioned tube is 
used, as shown in drawin g 6 , a follower 20 comes to contact right lateral 17e of cam-groove 17c, and the 
clearance between some is made by the spring member 33 between a follower 20 and 17f of left laterals of 
cam-groove 17c. However, since the repulsive force to which a tube originates in cutting **** and lock out 
of a tube with the above-mentioned cutting means 5 disappears, return and a follower 20 come to contact 
1 7f of left laterals of cam-groove 17c, and the clearance between some is made in a normal state between a 
follower 20 and right lateral 17e of cam-groove 17c. Thus, it is constituted so that the sliding surface of the 
cam groove which a follower 20 contacts may change with an operation of the spring member 33 and the 
repulsive force of a tube with time. 

[0022] And as shown in drawing 6 , 17d of crevices is formed in 17f of left laterals. Since the stage when a 
follower 20 passes 17d part of this crevice is after cutting of a tube by the cutting means, a follower 20 is in 
the condition which meets and is sliding on 17f of left laterals of a cam groove 17, and, therefore, a follower 
20 goes into crevice 17 part. For this reason, the 2nd clamp 2 will move in the 1st clamp 3 direction by the 
depth of 17d of crevices. Thereby, junction of a tube becomes more certain. And 17g of crevices is 
established also in right lateral 17e of cam-groove 17c. 17g of this crevice is a thing for cleaning of the 
inside of clamps 3 and 2. The 2nd clamp 2 can be moved in the direction estranged from the 1st clamp 3, 
and, thereby, a clearance is formed between the 1st clamp 3 and the 2nd clamp until a follower 20 contacts 
17g of crevices by pushing the 2nd clamp 2 on the spring member 33 side by preparing 17g of this crevice. 
It becomes possible to clean with the cotton swab containing the solvent which can dissolve the formation 
ingredient of tubes cut to some extent, such as a cleaning member, for example, alcohol etc., into the formed 
gap. 17g of this crevice is established in the location which faces mostly 17d (part into which ****** of the 
2nd clamp 2 is performed) of crevices of 17f of left laterals, as shown in drawing 6 . When the follower 20 
formed in the lobe to which 2nd clamp standing-ways 2c is extended caudad is contained in 17d part of 
crevices, it is in the condition which joined both the tubes made into the purpose after tube cutting, and the 
2nd clamp stops in this condition. Moreover, the 1st clamp is also already stopped and the 1st clamp 3 is in 
the location which shifted from the 2nd clamp. As shown in drawing 1 , the 1st clamp 3 is retreating from 
the 2nd clamp 2, and, specifically, the 1st clamp 3 has it in the location which shifted from the 2nd clamp. 
For this reason, in this condition, the inside of the point of the 2nd clamp 2 is exposed a little, and has also 
exposed the inside of the back end section of the 1st clamp a little further. Therefore, the cleaning is easy for 
the inside of the 2nd clamp 2 and the 1st clamp 3 which were exposed. 
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[0023] Next, an operation of the sterile junction equipment 1 of this invention is explained using a drawing. 
Drawing JO is a timing chart which shows actuation of a cutting means, the 1 st clamp, and the 2nd clamp. 
Drawing 1 1 , drawing 12 , and drawing 13 are the flow charts for explaining an operation of sterile junction 
equipment. Drawing 14 R> 4, drawing. 15 , drawing 16 , and drawing 17 are the explanatory views for 
explaining an operation of sterile junction equipment. Drawing.18 is an explanatory view for explaining the 
movement toward the 1st and 2nd clamps of sterile junction equipment 1, and the grasping condition of a 
tube. With this junction equipment 1, the 1st clamp 3 at the time of junction activity termination serves as a 
location which shifted from the 2nd clamp 2, and is in the halt location of the timing chart of drawin g 10 . 
The include angle of the axis of abscissa of the timing chart of drawin g 10 makes 0 degree a zero (condition 
whose location of the 1 st clamp and the 2nd clamp suits), and, in other words, are angle of rotation of the 
shaft 32 of the subsequent gear 31, and a thing which shows the movement toward the cutting means at the 
time of angle of rotation of a cam 17 and a cam 19 (wafer), the 1st clamp 3, and the 2nd clamp 2. 
[0024] First, as first shown in drawin g 1 1 of a flow chart, the electric power switch 5 1 prepared in the panel 
50 of drawing 3 is pushed. By CPU which constitutes by this the controller 40 shown in drawing 3 , when it 
judges whether it is normal (isn't there any omission of an internal connector, or isn't there specifically any 
open circuit of a thermocouple, or isn't there any defect in the source of an internal constant voltage?) and 
there is the above, a buzzer carries out singing of the junction equipment 1. Then, the clamp reset switch 53 
prepared in the panel 50 of drawing 3 R> 3 is pushed. By CPU, it judges whether the 1st and 2nd clamps are 
open, whether there are any 1 st and 2nd clamps in a zero, and whether a wafer exchange lever is in a zero. 
In addition, since the clamp used with the sterile junction equipment 1 of this example has lobe 3i to which 
the 1st clamp 3 projects in the 2nd clamp direction as mentioned above and it has crevice 2i to which the 
2nd clamp 2 contains this lobe 3i, the 2nd clamp 2 is constituted so that it cannot blockade, if the 1st clamp 

1 is not blockaded. For this reason, it is detected by the microswitch 1 3 with which ON/OFF of the 1 st and 
2nd clamps being open is carried out by the lever 1 6 which contacts, and this lever 1 6 when the 2nd clamp is 
blockaded. When OFF, a **** cage, and the 2nd clamp 2 are blockaded, a lever 16 is contacted, a lever 16 
moves, and, specifically, a microswitch 13 makes a microswitch 13 ON condition, when the 2nd clamp is in 
a release condition. The ON/OFF signal of this microswitch 13 is inputted into a controller 40. It is judged 
that there are no 1st and 2nd clamps in a zero when a microswitch SW5 (73) and SW6 (74) detect the slot 
prepared on the periphery of each cam. It is detected by the microswitch 14 that the wafer exchange lever 22 
is in a zero. When a microswitch 14 serves as ON when a lever 22 is in a zero, and there is nothing at a zero, 
OFF comes and the ON/OFF signal of this microswitch 14 is inputted into a controller 40. 

[0025] And as shown in drawin g 1 1 , when all four above-mentioned points are YES(s), a motor is operated 
and the 1 st and 2nd clamps are returned to a zero. Moreover, an abnormality lamp puts out the light by in 
No, BUSA's carrying out singing, and an abnormality lamp's lighting up, performing manual discharge, and 
pushing at least one reset switch among four above-mentioned points. After the 1 st and 2nd clamps arrive at 
a zero, the 1 st and 2nd clamps are equipped with two flexible tubes 48 and 49. The 1 st and 2nd clamps 3 and 

2 in this condition are in the condition that 2f faced mutually slot 3e which is in the condition which both 
opened wide, and was prepared for both, and 2e and 3f, as [ show / in drawing 9 ]. And the slots 3f and 2f of 
a near side are equipped with the tube 49 in use, and the slots 3e and 2e by the side of the back are equipped 
with the intact tube 48 connected. 

[0026] And after blockading the 1st and 2nd clamps 3 as mentioned above, the wafer exchange lever 22 is 
pushed on a clamp side, and wafers are exchanged. By pushing the wafer exchange lever 22 on a clamp side, 
a wafer newer than the inside of the wafer cartridge 8 is taken out, and while push and a standby wafer are 
equipped with the used wafer with which push and a standby wafer were equipped with the standby wafer 
with which the cutting means 5 is equipped with a new wafer by the cutting means 5 in an operating 
location, a used wafer is contained in the used wafer housing 29. By then, CPU which constitutes the 
controller 40 which will shift to ** of the flow chart of drawing 12 if the initiation switch 52 of a panel 50 is 
pushed, and is shown in drawing 3 [ whether the 1st and 2nd clamps have closed, whether a wafer is 
exchange settled, and ] Whether the 1st and 2nd clamps are in a zero, whether a wafer exchange lever is in a 
zero, and whether the 1 st and 2nd clamps have closed When the 2nd clamp is blockaded, it is detected by 
the lever 16 which contacts, and the microswitch 13 in which ON/OFF is carried out by this lever 16. When 
the 2nd clamp is in a release condition, OFF has come, when the 2nd clamp 2 is blockaded, a lever 16 is 
contacted, a lever 16 moves, and, specifically, a microswitch 13 makes a microswitch 13 ON condition. The 
ON/OFF signal of this microswitch 13 is inputted into a controller 40. If whether a wafer is exchange settled 
does push and a wafer exchange activity in the clamp direction for the wafer exchange lever 22, since the 
exchange lever 22 makes a microswitch 15 turn on once, it will be detected whether it was exchanged by 
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ON signal from a microswitch 15. The ON/OFF signal of a microswitch 15 is inputted into a controller 40. 
Whether the 1 st and 2nd clamps are in a zero detects with microswitches 5 and 6 as mentioned above. 
[0027] And as shown in drawing J2 , in No, BUSA carries out singing and returns to ** of drawing.].! at 
least one of the four above-mentioned points. Moreover, when all the four above-mentioned points are YES 
(s), the working lamp 47 lights up and heating of a wafer is started, it judges whether a wafer current is 
beyond the set point after heating initiation of a wafer, and a wafer short-circuits this ~ **** — it is for 
judging. And when a wafer current is not below the set point (the electrical potential difference concerning 
shunt resistance beyond a predetermined value), after waiting for 0.3 seconds, it judges whether a wafer 
current is set point within the limits. When a wafer is a used thing, since resistance falls for the heat history 
of a resistor, this measures a wafer current, detects whether it is in a setting range (inside of tolerance) as 
compared with the wafer current set up beforehand, and, thereby, judges electrically whether a wafer is 
used. After BUSA carries out singing, suspending heating of a wafer, and the abnormality lamp in a wafer 
lighting up and pushing a reset switch when the above-mentioned wafer current is beyond the set point, and 
when an above-mentioned wafer current is not in a setting range (when the wafer has short-circuited) (when 
a wafer is used), it shifts to flow chart ** of drawing 1 1 . And heating of a wafer is continued when it is in a 
setting range (inside of tolerance) as compared with a wafer current. Heating of a wafer 6 is performed 
controlling the source 43 of a constant voltage by the Pulse-Density-Modulation signal computed based on 
the temperature detection output of the thermocouple 7 which is a wafer temperature detection means, and 
in order to prevent superfluous heating of a wafer, when it judges whether the heating time of a wafer is 
predetermined within a time, and it judges whether a wafer current is below a predetermined value and the 
wafer has caused short circuit accident below the predetermined value that is, immediately, BUSA carries 
out singing, suspends heating of a wafer, and shifts to flow chart ** of drawing _1_! . And if the temperature 
of a wafer reaches laying temperature, it shifts to flow chart ** of drawing 13 , and a motor operates, 
thereby, a gear 30, a gear 31, and cams 19 and 17 will rotate, a cutting means (wafer) will go up, and 
****** by the side of cutting of a tube, retreat of the 1st clamp, descent of a cutting means (wafer), and the 
1 st clamp of the 2nd clamp will be performed. 

[0028] And as shown in the flow chart of drawing 13 , a rise of a wafer, cutting of a tube, retreat of the 1st 
clamp, and descent of a wafer are performed in each sequence. If it explains concretely, when a cam 1 7 
rotates in the direction of an arrow head, follower 5b of the cutting means 5 will slide the inside of cam- 
groove 1 7a first. From the condition that the zero O of a cam groove shown in drawing 8 and drawing 10 at 
the beginning touched follower 5b, the point A of cam-groove 17a shown in drawing 8 and drawing,]. 0 
comes to contact follower 5b. And as shown in drawin g 10 , gently-sloping, the cutting means 5 goes up and 
two flexible tubes are cut from the condition that the point A of cam -groove 17a shown in drawing_8 and 
drawin g 10 contacts follower 5b in the meantime, until the point B of cam-groove 17a results in the 
condition of contacting follower 5b. If it explains using drawin g 14 and drawin g 15 , two tubes 48 and 49 
are held by the 1st clamp 3 and the 2nd clamp 2, the tube parts 48a and 49a located between the 1st clamp 3 
and the 2nd clamp 2 are formed, and the wafer 6 of a cutting means is located in the lower part. And as 
mentioned above, by rotation of a cam 17, when the cutting means 5 (wafer 6) goes up, as shown in drawing 
15 , melting cutting of both is carried out in the tube parts 48a and 49a located between the 1st clamp 3 of 
two tubes, and the 2nd clamp 2. 

[0029] And as shown in drawing 8 and drawing 10 , the condition that the cutting means 5 went up is 
maintained, and the edge from which Tubes 48a and 49a were cut is fully dissolved, until it results in the 
condition that the point C of cam-groove 17a contacts follower 5b from the condition that the point B of 
cam-groove 17a shown in drawing 8 contacts follower 5b. And as shown in drawing. 8 and drawing 10 , the 
cutting means 5 descends gently-sloping, until the point E of cam-groove 17a results [ from the condition 
that the point C of cam-groove 17a shown in drawin g 8 and drawin g 10 contacts follower 5b ] in the 
condition of contacting follower 5b. Moreover, as shown in draw ing 7 , when a cam 19 rotates in the 
direction of an arrow head, follower 18a prepared in the arm 18 for moving the 1st clamp slides the inside of 
cam-groove 1 9a. From the condition that the zero O of a cam groove shown in drawjng_7 and drawing J_ 0 at 
the beginning touched follower 18a, the point F of cam-groove 19a shown in dr awin g 7 and drawing JO 
comes to contact follower 18a. As shown in the timing chart of drawing 10 , follower 18a results in cam- 
groove 1 9 a point F early a little rather than follower 5b of the cutting means 5 results in the point B of cam- 
groove 17a. And as shown in drawing JO , gradually, the 1st clamp 3 retreats, will be in the condition which 
shows in drawing J 6 R> 6, and will be in the condition that the tube parts 49a and 48a joined faced each 
other through the wafer 6, until the point G of cam-groove 19a results [ from the condition that the point F 
of cam-groove 19a contacts follower 18a ] in the condition of contacting follower 18a, as shown in drawing 
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7 R> 7 and drawing 10 . As shown in the timing chart of dr awin g 10 , this condition is maintained from the 
condition that the point G of cam-groove 19a contacts follower 18a until the point C of cam-groove 17a 
results in the condition of contacting follower 5b. And the condition of drawing. 16 is maintained until the 
location of the 1st clamp results [ from the condition that Point G contacts follower 1 8a ] in the condition 
that the point H of cam-groove 19a contacts follower 18a. In addition, as the cutting means 5 is shown in 
d rawing 8 and drawin g 10 until the point E of cam-groove 1 7a results [ from the condition that the point C 
of cam-groove 17a shown in drawing 8 and drawing JO contacts follower 5b as mentioned above ] in the 
condition of contacting follower 5b, it descends gently-sloping and the tube parts 48a and 49a joined 
contact. 

[0030] And with the time of resulting in the condition which descent of the cutting means 5 ended, and the 
condition that the point E of cam-groove 17a contacts follower 5b, mostly, as shown in drawing 6 and 
drawing 10 , in other words, the 2nd clamp 2 performs ****** to coincidence at the 1st clamp side. As 
shown in drawing 6 and drawing 10 , specifically the point M of 17d of left laterals of cam-groove 17c 
Gradually until the point L of a left lateral results [ from the condition of contacting the follower 20 for 
making the 2nd clamp 2 driving ] in the condition of contacting a follower 20 the 2nd clamp 2 It moves to 
the 1st clamp 3 side, and the condition of having ******( e d) is maintained until the point K of 17d of 
crevices results [ from the condition that the point LK of 17d of crevices of cam-groove 17c contacts a 
follower 20 ] in the condition of contacting a follower 20. By this ****** ? since both of the tube parts 48a 
and 49a stick certainly, they can make both junction a more positive thing. And gradually, the 2nd clamp 2 
moves in the direction separated from the 1st clamp 3 side, and actuation of a motor stops it to this ****** 
until the point J of 17f of left laterals results [ from the condition that the point K of 17d of crevices of cam- 
groove 17c contacts a follower 20 ] in the condition of contacting a follower 20. 

[003 1] Therefore, the 1st clamp 3 in the stopped location serves as location shifted like drawing 16 , as the 
location of the 2nd clamp 2 is shown in drawi ng 17 . And if wafer temperature is detected by the 
thermocouple and wafer temperature becomes below the set point as shown in the flow chart of drawing 13 
R> 3, a run light will put out the light and BUS A will carry out singing. And as shown in dra wing 17 , the 
junction activity of a tube is completed by opening the 1st clamp 2 and the 2nd clamp 3, and taking out a 



[0032] The 1st clamp and the 2nd clamp consist of conventional sterile junction equipment so that they may 
be grasped, as two tubes are crushed. And as shown in (A-l) of drawing 1 8 , the front part of the 1 st clamp 3 
is estranged distance X2 with the wafer 6, and the 2nd clamp 2 is estranged distance XI with the wafer 6. In 
the condition that both of the 1st and 2nd clamps 3 and 2 were fixed completely, as shown in (A-2) of 
drawing 18 , the part during the 1st and 2nd clamps of two crushed tubes will be in the condition of having 
swollen, will be performed behind, and will cause trouble to junction of a **** tube. For this reason, since 
the 2nd clamp 2 (right clamp) is being fixed, it is pushed on the repulsive force of a tube when grasping the 
1st clamp 3 (left clamp), as two tubes were crushed, and as shown in (A-2) of draw ing 18 , it consists of 
conventional junction equipment so that the 1st clamp may move in the direction separated from the 2nd 
clamp a little. Thereby, distance (X2+**x) alienation of the 1st clamp 3 is carried out with a wafer 6. 
Moreover, after the repulsive force of a tube disappears (i.e., after a tube is cut by the wafer), as shown in 
(A-3) of drawing 18 , the spring which presses the 1st clamp to the 2nd clamp side is prepared so that it may 
move in the direction which approaches the 2nd clamp side again. 

[0033] Moreover, with this kind of junction equipment, it equips with the tube 49 in use with which the 
liquid was filled up into the slit of the near side of a clamp, the slit by the side of the back of a clamp is 
equipped with the intact tube 48 for connection, and both are joined. However, with conventional junction 
equipment, as shown in (A-2) of drawing 13 , in order that the 1st clamp 3 may move to left-hand side by 
having grasped tubes 48 and 49, a wafer 6 will be inserted between the 1st clamp 3 and the 1st clamp 2, and 
the right-hand side of the part which swelled a little will be cut. When the liquid exists in the interior of the 
part which swelled a little in many cases and the right-hand side is cut, as it is inserted between the 1 st 
clamp 3 of a tube, and the 1st clamp 2 during use, and it is shown in (A-3) of drawing 13 , the liquid which 
existed may remain in a wafer front face, it may originate in this, and poor junction of a tube may arise. 
However, with the sterile junction equipment 1 of this invention, the end face by the side of the 1st clamp of 
the tube joined can be made into a more beautiful end face, and junction of a tube can be ensured. 
[0034] As by carrying out melting cutting of the tube with the wafer with which the 1st clamp which moved 
in the direction separated from the 2nd clamp according to the repulsive force by grasping a tube as the 
sterile junction equipment of the former shows to (A-2) of drawing 18 , when it explains concretely was 
heated shows to (A-3) of drawing 18 R> 8, it moves to the 2nd clamp side again. Therefore, in the phase (A- 
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3) of drawing 18 , the tube ingredient and contents for die length equivalent to the migration length (**x) by 
the side of the 2nd clamp of the 1st clamp will fuse and adhere to a wafer front face (the 2nd clamp side 
front face of a wafer). And as shown in (A-4) of drawing 1 8 , the 1st clamp is back moved for junction of a 
tube. The end face by the side of the 1 st clamp of the tube joined in order to move so that the melting resin 
and contents adhering to a wafer front face may be dragged at this time cannot turn into a beautiful end face 
easily, may originate in this, a wafer may move caudad, and poor tube junction may be produced in a part 
for the joint of the tube formed after being stuck to both the tubes joined. 

[0035] Like conventional junction equipment, the 1st clamp and the 2nd clamp are constituted by the sterile 
junction equipment 1 of this invention so that they may be grasped, as two tubes are crushed. And as shown 
in (B-l) of drawin g 18 , the front part of the 1st clamp 3 is estranged distance XI with the wafer 6, and the 
2nd clamp 2 is estranged distance X2 with the wafer 6. And as shown in (B-2) on the left-hand side of 
drawing 18 , it is pushed on the repulsive force of a tube when grasping the 1st clamp 3 (left clamp), as two 
tubes were crushed, and it is constituted so that the 2nd clamp may move in the direction separated from the 
1st clamp a little, and, thereby, distance (Xl+**x) alienation of the 2nd clamp 2 is carried out with a wafer 
6. Moreover, after the repulsive force of a tube disappears (i.e., after a tube is cut by the wafer), as shown in 
(B-3) of drawing J.8 , the 2nd clamp 2 is pushed by the spring member 23, and moves in the direction which 
approaches the 1st clamp 3 side again. 

[0036] Therefore, with the junction equipment 1 of this invention, in order that the 2nd clamp may move to 
right-hand side when clamps 3 and 2 grasped tubes 48 and 49 as shown in (B-2) of drawing 13 , a wafer 6 
will be inserted between the 1st clamp 3 and the 1st clamp 2, and the left-hand side of the part which 
swelled a little will be cut. It is inserted between the 1 st clamp 3 of a tube 49, and the 1 st clamp 2 during 
use, and the liquid exists in the interior of the part which swelled a little in many cases. However, since left- 
hand side is cut, poor junction of the tube resulting from the liquid which the liquid which existed did not 
remain in a wafer front face, and remained in the wafer front face can be prevented. 

[0037] Furthermore, with the junction equipment 1 of this invention, by carrying out melting cutting of the 
tube with the heated wafer, the 2nd clamp 2 moves the 2nd clamp to the 1st clamp side again, as shown in 
(B-3) of drawing 18 . Therefore, in the phase (B-3) of drawing 18 , the tube ingredient for the die length 
equivalent to the migration length (**x) by the side of the 1st clamp of the 2nd clamp will fuse and adhere 
to a wafer front face (the 2nd clamp side front face of a wafer). And as shown in (B-4) of dra wing 1 818 , the 
1st clamp is back moved for junction of a tube. Since there is little adhesion of the resin and contents which 
were fused in the 1st clamp side front face of a wafer compared with the 2nd clamp side front face at this 
time, it is rare to move so that the melting resin and contents adhering to a wafer front face may be dragged, 
and the end face by the side of the 1st clamp of the tube joined can consider as a beautiful thing. Moreover, 
on the 2nd clamp side front face of a wafer adhering [ many ], since migration of a tube is not performed, 
the end face by the side of the 2nd clamp of the tube joined can also make melting resin beautiful. 
Therefore, it is rare to produce poor tube junction in a part for the joint of the tube formed after being stuck 
to both the tubes joined. 
[0038] 

[Effect of the Invention] The sterile junction equipment of this invention is equipment for joining a flexible 
tube in sterile. This equipment The 1st clamp and the 2nd clamp which hold at least two flexible tubes in the 
parallel condition, The cutting means for cutting said flexible tube between this 1 st clamp and the 2nd 
clamp, The 1st clamp migration device to which said 1st clamp is moved in parallel to said 2nd clamp so 
that both the edges to which the flexible tube cut by this cutting means is joined may face each other, The 
2nd clamp migration device moved in the direction which approaches and estranges said 2nd clamp to said 
1st clamp, Since it has a cutting means driving means for moving said cutting means up and down between 
said 1st clamp and the 2nd clamp, the 1st clamp Since only the motion before and after retreat and advance 
performs only the motion which approaches the 1st clamp side and is estranged, it can secure the exact 
movement toward each clamp, can make distortion of the movement toward a clamp fewer things, and, as 
for a deed and the 2nd clamp, can ensure junction of a tube. 

[0039] Moreover, the flexible tube sterile junction equipment of this invention It is equipment for joining a 
flexible tube in sterile. This equipment At least two flexible tubes in the parallel condition And the 1 st 
clamp and the 2nd clamp which are grasped so that it may crush, The cutting means for cutting said flexible 
tube between this 1st clamp and the 2nd clamp, The 1st clamp migration device to which said 1st clamp is 
moved in parallel to said 2nd clamp so that both the edges to which the flexible tube cut by this cutting 
means is joined may face each other, The 2nd clamp migration device moved in the direction which 
approaches and estranges said 2nd clamp to said 1 st clamp, It has a cutting means driving means for moving 
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said cutting means up and down between said 1st clamp and the 2nd clamp. Said 2nd clamp migration 
device It has the press member which presses said 2nd clamp to said 1st clamp side. And this press member 
When the thrust of this press member is weaker than the repulsive force of a flexible tube when grasping the 
1 st and 2nd clamps as two flexible tubes were crushed and a flexible tube is grasped, Since it is constituted 
so that the 2nd clamp may move in the direction estranged a little from the 1st clamp, as mentioned above 
the 1 st clamp Since only the motion before and after retreat and advance performs only the motion which 
approaches the 1st clamp side and is estranged, it can secure the exact movement toward each clamp, can 
make distortion of the movement toward a clamp fewer things, and, as for a deed and the 2nd clamp, can 
ensure junction of a tube. With the junction equipment of this invention, it is back moved for junction of a 
tube. Furthermore, in the front face (wafer front face by the side of the 1st clamp) of a near wafer Since 
there is little adhesion of the resin and contents which were fused compared with the wafer front face (wafer 
front face by the side of the 2nd clamp) of the opposite side It is rare to move so that the melting resin and 
contents adhering to a wafer front face may be dragged. It is rare to produce poor tube junction in a part for 
the joint of the tube formed after being stuck to both the tubes to which the end face by the side of the 1st 
clamp of the tube joined can consider as a beautiful thing, and is joined. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgi_ejje 



4/25/2005 



JP,06-091010,A[D] 




INGS] 



Page 1 of 9 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 5] 




[Drawing 4] 
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[Drawing .1 2] 
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[DrawingJ J] 
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[Title of the Invention] Flexible tube sterile junction equipment 
[Claim(s)] 

[Claim 1] Equipment for joining a flexible tube in sterile characterized by providing the following This 
equipment is the 1st clamp and the 2nd clamp which hold at least two flexible tubes in the parallel condition. 
The cutting means for cutting said flexible tube between this 1st clamp and the 2nd clamp The 1st clamp 
migration device to which said 1 st clamp is moved in parallel to said 2nd clamp so that both the edges to 
which the flexible tube cut by this cutting means is joined may face each other The 2nd clamp migration 
device moved in the direction which approaches and estranges said 2nd clamp to said 1st clamp, and the 
cutting means driving means for moving said cutting means up and down between said 1st clamp and the 
2nd clamp 

[Claim 2] It has the following and said 2nd clamp migration device has the press member which presses said 
2nd clamp to said 1 st clamp side. And this press member When the thrust of this press member is weaker 
than the repulsive force of a flexible tube when grasping as two flexible tubes were crushed by the 1st and 
2nd clamps and a flexible tube is grasped, Sterile junction equipment characterized by being constituted so 
that the 2nd clamp may move in the direction estranged a little from the 1 st clamp, the equipment for joining 
a flexible tube in sterile ~ it is — this equipment — at least two flexible tubes — an parallel condition — and 
the 1st clamp grasped so that it may crush and the 2nd clamp The cutting means for cutting said flexible 
tube between this 1st clamp and the 2nd clamp The 1st clamp migration device to which said 1st clamp is 
moved in parallel to said 2nd clamp so that both the edges to which the flexible tube cut by this cutting 
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means is joined may face each other The 2nd clamp migration device moved in the direction which 
approaches and estranges said 2nd clamp to said 1st clamp, and the cutting means driving means for moving 
said cutting means up and down between said 1 st clamp and the 2nd clamp 
[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention carries out heating fusion of at least two flexible tubes, and relates to 

the flexible tube sterile junction equipment for connecting in sterile. 

[0002] 

[Description of the Prior Art] At the time of tube connection of the blood collecting bag in a transfusion 
system and a constituent-of-blood bag, and exchange of the dialysing fluid bag in continuous ambulatory PD 
(CAPD), and an effluent bag, it is necessary to connect a tube in sterile. There are some which are shown in 
JP,61-30582,B as equipment which makes sterile connection of such a tube. The equipment shown in this 
JP,6l-30582,B is a tube contact which carries out heating fusion of the tube and is connected. And 
illustration of the example of conventional sterile junction equipment has the device as shown in drawing 
19. The junction equipment 100 shown in drawing 19 is with the 1st clamp 1 1 1 and the 2nd clamp 1 10 
which hold two flexible tubes 1 15,1 16 which should be connected in the parallel condition, The cutting 
means (a wafer) 1 14 for cutting a flexible tube between the 1st clamp 1 1 1 and the 2nd clamp 110, the 
migration means 1 1 3 to which the 1 st clamp moves so that both the edges to which the flexible tube cut by 
the cutting means is joined may face each other through a wafer, and a cutting means 1 14 move up, melting 
cutting of the flexible tube carries out, and it has a migration means 1 12 for moving the wafer after cutting 
caudad. 

[0003] And after heating the sheet metal-like wafer 1 14, it is with this sterile junction equipment, It is made 
to move more nearly up than the lower part between the 1st clamp 1 1 1 and the 2nd clamp 1 10. After 
carrying out melting cutting of the flexible tube 115,116 between the 1 st and 2nd clamps, After moving the 
1st clamp 1 1 1 back so that both the edges to which the cut flexible tube is joined may stick (retreat), a wafer 
is moved caudad again, both the edges to which a flexible tube is joined are stuck, and it joins. 
[0004] 

[Problem(s) to be Solved by the Invention] And after a wafer 1 14 cuts a tube 1 15,1 16 between the 1st clamp 
111 and the 2nd clamp 110 with above junction equipment, the 1 st clamp (left-hand-side clamp) 111 
retreats, the wafer 114 which moved to the location where the tube which should be joined faces mutually 
through a wafer 114, then was heated moves caudad, and the tube which should be joined will be in the 
condition face mutually. And the 1st clamp (left-hand side clamp) 1 1 1 moves to 1 10 the 2nd clamp side 
(right clamp side), it is stuck to the tube which should be joined, and both are joined. Therefore, the 2nd 
clamp (right clamp) 1 10 is in the condition always fixed to standing ways 118, and the 1st clamp 1 1 1 moves 
to the 2nd clamp side with a motion before and after retreating and moving forward, and it consists of this 
sterile junction equipment so that both of a motion of the longitudinal direction which returns again may be 
performed. That is, it is required to move one clamp in the opposite direction, although it is not 
simultaneous, such structure has a possibility of checking the exact movement toward a clamp, the 
movement toward a clamp might be made to produce distortion, and poor junction of the tube resulting from 
this distortion might be produced. 

[0005] Then, the purpose of this invention can secure the exact movement toward a clamp, makes distortion 
of the movement toward a clamp fewer things, and offers the flexible tube sterile junction equipment which 
can ensure junction of a tube, without making both motion before and after canceling the trouble of the 
above-mentioned conventional technique and retreating and moving forward to the 1st clamp, and motion of 
a longitudinal direction which moves to the 2nd clamp side and returns again perform. 
[0006] 

[Means for Solving the Problem] It is equipment for joining a flexible tube in sterile which attains the 
above-mentioned purpose. This equipment The 1 st clamp and the 2nd clamp which hold at least two flexible 
tubes in the parallel condition, The cutting means for cutting said flexible tube between this 1st clamp and 
the 2nd clamp, The 1st clamp migration device to which said 1st clamp is moved in parallel to said 2nd 
clamp so that both the edges to which the flexible tube cut by this cutting means is joined may face each 
other, It is flexible tube sterile junction equipment which has the 2nd clamp migration device moved in the 
direction which approaches and estranges said 2nd clamp to said 1 st clamp, and a cutting means driving 
means for moving said cutting means up and down between said 1 st clamp and the 2nd clamp. 
[0007] It is equipment for joining a flexible tube in sterile which attains the above-mentioned purpose. 
Moreover, this equipment At least two flexible tubes in the parallel condition And the 1st clamp and the 2nd 
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clamp which are grasped so that it may crush, The cutting means for cutting said flexible tube between this 
1st clamp and the 2nd clamp, The 1st clamp migration device to which said 1st clamp is moved in parallel to 
said 2nd clamp so that both the edges to which the flexible tube cut by this cutting means is joined may face 
each other, The 2nd clamp migration device moved in the direction which approaches and estranges said 
2nd clamp to said 1 st clamp, It has a cutting means driving means for moving said cutting means up and 
down between said 1 st clamp and the 2nd clamp. Said 2nd clamp migration device It has the press member 
which presses said 2nd clamp to said 1 st clamp side. And this press member When the thrust of this press 
member is weaker than the repulsive force of a flexible tube when grasping as two flexible tubes were 
crushed by the 1st and 2nd clamps and a flexible tube is grasped, It is sterile junction equipment constituted 
so that the 2nd clamp may move in the direction estranged a little from the 1st clamp. 
[0008] And as for said 1st clamp migration device, it is desirable to have the linear table for the 1 st clamp 
which moves in parallel to said 2nd clamp. Furthermore, as for said 2nd clamp migration device, it is 
desirable to have the linear table for the 2nd clamp which moves in the direction approached and estranged 
to said 1 st clamp. 

[0009] Then, the flexible tube sterile junction equipment of this invention is explained with reference to a 
drawing. It is characterized by equipping this flexible tube sterile junction equipment 1 with the following. 
The 1st clamp 3 and the 2nd clamp 2 which hold at least two flexible tubes 48 and 49 in the parallel 
condition The cutting means 5 for cutting the flexible tubes 48 and 49 between the 1 st clamp 3 and the 2nd 
clamp 2 The 1st clamp migration device to which the 1st clamp 3 is moved in parallel to the 2nd clamp 2 so 
that both the edges to which the flexible tubes 48 and 49 cut by the cutting means 5 are joined may face each 
other The 2nd clamp migration device moved in the direction which approaches and estranges the 2nd 
clamp 2 to the 1st clamp 3, and the cutting means driving means for moving the cutting means 5 up and 
down in two between the 1 st clamp 3 and the 2nd clamp This sterile junction equipment 1 furthermore, as 
the 1st and 2nd clamps 3 and 2 What grasps them as crushes two flexible tubes 48 and 49 is used. And the 
2nd clamp migration device It has the press member 33 which presses the 2nd clamp 2 to the 1st clamp 3 
side. And the press member 33 When the thrust of the press member 33 is weaker than the repulsive force of 
a flexible tube when grasping as two flexible tubes were crushed by the 1 st and 2nd clamps 3 and 2 and a 
flexible tube is grasped, It is constituted so that the 2nd clamp 2 may move in the direction estranged a little 
from the 1st clamp 3. 

[0010] Drawing 1 is the perspective view of one example of the flexible tube sterile junction equipment of 
this invention. Drawing 2 is the perspective view showing the condition of having contained in the case the 
sterile junction equipment shown in drawing 1, and drawing 3 is the block diagram showing an example of 
the electrical circuit used for the sterile junction equipment of this invention. Drawing 4 is the plan of one 
example of the flexible tube sterile junction equipment of this invention. It explains using drawing 9 which 
is the perspective view of drawing 8 which is an explanatory view for explaining actuation of drawing 7 
which is an explanatory view for explaining actuation of drawing 6 which is an explanatory view for 
explaining actuation of drawing 1, drawing 2, drawing 3, drawing 4, the 1st clamp, the 2nd clamp, and a 
cutting means for the sterile junction equipment 1 of this example, and the 1st clamp, and a cutting means, 
the 1 st clamp, and the 2nd clamp. 

[001 1] Next, the device of the sterile whole junction equipment 1 is explained. This sterile junction 
equipment 1 has the 1st clamp 3 and the 2nd clamp 2 which hold at least two flexible tubes in the parallel 
condition, as shown in drawing 1, drawing 2, drawing 4, and drawing 9. By rotation of the gear 30 rotated 
by actuation of a motor, the gear 31 rotated by rotation of a gear 30, and a gear 31 The arm 18 for a drive for 
moving the prevention member 1 1 for preventing shakiness by the home position of the frame 9 to which 
the both ends of the shaft 32 to rotate and a shaft were fixed pivotable, and the 1st clamp 3, microswitches 
13, 14, and 15, and the 1st clamp 3, and the 1st clamp 3 Shakiness of the cam 17 for making the cam 19, the 
cutting means 5, the cutting means 5, and the 2nd clamp for making it move drive, the press member 33 
which presses the 2nd clamp 2 to the 1st clamp side, the specification-part material 25 which regulates the 
retreat location of the 1st clamp 3, and the 1st clamp 3 The induction member 26 for guiding the spring 
member 27 for preventing, the wafer exchange lever 22, the wafer cartridge 8, the wafer cartridge exchange 
lever 24, the used wafer housing grasping member 28, and a used wafer to a housing, the used wafer 
housing 29, and a control panel 50 It has. 

[0012] Moreover, as shown in drawing 3, it is characterized by equipping the sterile junction equipment 1 of 
this example with the following. The source 43 for wafer heating of a constant voltage which has the 
rectification power circuit 41 which changes AC power supply into a direct current, and is transformed into 
a predetermined electrical potential difference The motor 42 by which a power source is similarly supplied 
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from this source 43 of a constant voltage The controller 40 for controlling a motor 42 and the wafer heating 
control means 44 The wafer 6 for heating melting to cut a flexible tube, the temperature detection means 7 
of this wafer 6, and the wafer heating control means 44 that controls heating of a wafer 6 by controlling the 
power sent to a wafer 6 from the source 43 of a constant voltage based on the signal from the temperature 
detection means 7 Moreover, as shown in drawing 5, the connection terminal 39 for connecting the source 
43 of a constant voltage and a wafer electrically is formed. And the reset switch for returning equipment is 
electrically connected to the wafer heating control means 44 after actuation of a wafer short circuit, and the 
wafer heating control means 44 is electrically connected with the controller 40. Moreover, a microswitch 
SW1 (13), a microswitch SW2 (14), a microswitch SW3 (15), a microswitch SW4 (72), a microswitch SW5 
(73), the microswitch SW6 (74), the electric power switch 51 prepared in the input panel 50, the initiation 
switch, and the clamp reset switch 53 are electrically connected to the controller 40, and the buzzer 45 
which operates further with the signal outputted from a controller 40 is formed. A motor 42 is a driving 
source which makes the cutting means 5, the 1st clamp 3, and the 2nd clamp 2 drive. 
[0013] And it is characterized by equipping this sterile junction equipment 1 with the following. The 1st 
clamp migration device to which the 1st clamp 3 is moved so that both edges 48a to which the flexible tubes 
48 and 49 cut by the cutting means 5 are joined, and 49a may face each other The locomotive function for 
making a tubeside move the cutting means 5 (to upper part), and making it move in the direction (caudad) 
again separated from a tube after cutting The 2nd clamp migration device moved in the direction which 
approaches and estranges the 2nd clamp 2 to the 1st clamp 3 It is what makes it move to a cutting means 
drive up perpendicularly to the shaft of two tubes, and moves the cutting means 5 to it caudad after tube 
cutting. The 1st clamp migration device It is what moves the 1st clamp 3 in the rectangular direction in the 
level condition to the shaft of two tubes (concrete — back) after tube cutting, the 2nd clamp migration device 
The 2nd clamp 2 is moved in parallel very only in the level condition to the shaft of two tubes so that the 1 st 
clamp side may be approached. 

[0014] Then, the 1st and 2nd clamps 3 and 2 are explained. The 1st and 2nd clamps 3 and 2 are constituted 
as shown in drawing 1, drawing 4, drawing 6, and drawing 9. Specifically, the 1st clamp 3 has base 3b, 
covering 3a attached in this base 3b pivotable, and clamp standing-ways 3c to which base 3b was fixed, as 
shown in drawing 9. And this clamp standing-ways 3c is being fixed to the linear table. The linear table is 
constituted by 3n of rail members prepared in the lower part of 3d of movable carriages fixed to the inferior 
surface of tongue of clamp standing-ways 3c, and 3d of movable carriages. And on this linear table, to the 
shaft of the tubes 48 and 49 to join, there is no distortion and the 1 st clamp 3 is moved so that a 
perpendicular direction and both the edges to which in other words the cut flexible tube is joined may face 
each other. Therefore, the 1st clamp migration device is constituted from sterile junction equipment 1 of this 
example by the above-mentioned linear table, a motor, a gear 30, the gear 31, the shaft 32, the arm 18 for a 
drive, and the cam 19. And with this junction equipment 1, as shown in drawing 1 and drawing 4, the spring 
member 27 which connects the back of 1st clamp standing-ways 3c and the frame of junction equipment 1 is 
formed, the 1st clamp 3 is in the condition of always having been pulled back, and shakiness of the 1st 
clamp 3 (correctly 1st clamp standing-ways 3c) is made into few things. Moreover, as shown in drawing 1 
and drawing 4, the prevention member 1 1 for preventing shakiness of the 1 st clamp 3 in the tube stowed 
position (location in the condition that in other words the 1st clamp came out to the foremost) of the 1st 
clamp 3 is being fixed to the side face of a frame 9. Therefore, the 1st clamp 3 is in the condition back 
pulled by the spring member 27, i.e., the condition which does not have shakiness in a back side, and shakes 
and can move [ at a tube stowed position ] no longer ahead from it by the prevention member in the front. 
Therefore, the 1 st clamp 3 consists of tube stowed positions so that there may be no shakiness. Moreover, as 
shown in junction equipment 1 at drawing 1 and drawing 4, the specification-part material 25 which 
regulates the maximum migration location behind the 1st clamp 3 (correctly 1st clamp standing-ways 3c) is 
formed. 

[0015] The 2nd clamp 2 has clamp standing-ways 2c by which covering 2a attached pivotable and base 2b 
were fixed to base 2b and this base 2b, as shown in drawing 4, drawing 6, and drawing 9. And this clamp 
standing-ways 2c is being fixed to the linear table. The linear table is constituted by 2n of rail members 
prepared in the lower part of 2d of movable carriages fixed to the inferior surface of tongue of clamp 
standing-ways 2c, and 2d of movable carriages. And on this linear table, to the shaft of the tubes 48 and 49 
to join, the 2nd clamp 2 does not have distortion only in an parallel direction and the direction which 
approaches and estranges the 2nd clamp 2 to the 1st clamp 3, and, in other words, is moved to it. 
[0016] Moreover, as shown in drawing 4 and drawing 6, the press member 33 is formed between the frame 
of junction equipment 1, and clamp standing-ways 2c, and the 2nd clamp 2 (correctly 2nd clamp standing- 
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ways 2c) is always pushed on the 1st clamp side. As a press member, a spring member is used suitably. And 
what has the thrust of the press member 33 weaker than the repulsive force of a flexible tube when grasping 
as two flexible tubes 48 and 49 were crushed by the 1 st and 2nd clamps 3 and 2 is used, and when a flexible 
tube is grasped, this press member 33 is constituted so that the 2nd clamp 2 may move in the direction 
estranged a little from the 1st clamp 3. Therefore, the 2nd clamp migration device is constituted from sterile 
junction equipment 1 of this example by the above-mentioned linear table, a motor, a gear 30, the gear 31, 
the shaft 32, the cam 17, and the press member 33. 

[0017] And as shown in drawing 9, the 1st clamp 3 and the 2nd clamp 2 are constituted so that the tube to 
hold may be held in the condition of having crushed aslant. Clamps 3 and 2 have the coverings 3a and 2a 
attached in base 3b and 2b possible [ revolution ], and in base 3b and 2b, in order to lay two tubes, they have 
two slots 3f and 3e established in parallel, and 2f and 2e. And the serrated knife-like lock out members 3h 
and 2h are formed in the end face of base 3b of the part which Slots 3f and 3e and Slots 2f and 2e face, and 
2b. And the lock out members 3g and 2g of the shape of a serrated knife of the configuration corresponding 
to the lock out members 3h and 2h of the above-mentioned base 3b and 2b are formed in Coverings 3a and 
2a. The internal surface of Coverings 3a and 2a is flat. And to Coverings 3a and 2a, it has the revolution 
cam, respectively, and this revolution cam will engage with the roller of base 3b and 2b, if Coverings 3a and 
2a are closed. And when Coverings 3a and 2a are closed, two tubes are aslant crushed by between 3h of lock 
out members of base 3b, and 3g of lock out members of covering 3a, and between 2h of lock out members 
of base 2b, and 2g of lock out members of covering 2a, and are held in the condition of having blockaded. 
Moreover, since the 1st clamp 3 has lobe 3i which projects in the 2nd clamp direction and it has crevice 2i to 
which the 2nd clamp 2 contains this lobe 3i, the 2nd clamp 2 is constituted so that it cannot blockade, if the 
1st clamp 3 is not blockaded. 

[001 8] Furthermore, the lock out members 2g and 2h of the 2nd clamp 2 have projected a little the tip of 
lock out member 2hf, and the tip of a part which faces 2hf(s) of 2g of lock out members although not 
illustrated from the tip of lock out member 2he to the 1st clamp side, as shown in drawing 18. For this 
reason, the distance XI of a wafer 6 and lock out member 2hf is narrower than the distance X3 of a wafer 6 
and lock out member 2he. Usually, with this sterile junction equipment 1, the tube 49 in use with which the 
liquid is filled up into the interior is equipped with and joined to the slots 2f and 3f of a near side. The slots 
2e and 3e by the side of the back are equipped with the intact tube 48. Therefore, the distance XI of the 
wafer 6 which is the side equipped with a tube in use, and lock out member 2hf will become comparatively 
narrow, and the die length of a clamp 3 and tube 49 part which is located among two and which is not 
grasped will become short. Therefore, the liquid in the tube 49 located between clamps can be made into 
few things. Moreover, by making long distance X3 of the wafer 6 which is the side equipped with an intact 
tube, and lock out member 2he, the intact tube by which melting cutting was carried out with the wafer 
melts, it can carry out, ** can be made [ many ], and junction into the left-hand side part of the cut tube 49 
in use becomes a more positive thing. 

[0019] And two cams 19 and 17 are being fixed and sterile junction equipment 1 rotates cams 19 and 17 
with rotation of a gear 3 1 , as are shown in drawing 1 , and it has the gear 30 rotated by the motor, and the 
gear 3 1 rotated by rotation of this gear 30 and is shown in the shaft 32 of a gear 3 1 at drawing 6. And cam- 
groove 19a for the 1st clamp drive of a configuration as shown in drawing 7 is prepared in the right lateral 
of a cam 19. And the arm 18 for the 1st clamp migration which has follower 18a which slides on the inside 
of cam-groove 19a of a cam 19 in the center section is formed, moreover, the lower limit of an arm 18 is 
supported by the frame 9 rotatable by supporting-point 18b, and the upper limit of an arm 18 is boiled by 
supporting-point 18c prepared in clamp standing-ways 3c of the 1st clamp 3, and is supported rotatable. 
Therefore, along with 3n of rail members of a linear table, as shown in drawing 7, the 1st clamp 3 moves to 
the rectangular direction back in the level condition to the shaft of two tubes by rotation of a cam 19, as 
shown in an arrow head according to the configuration of cam-groove 19a. 

[0020] The cutting means 5 has wafer attaching part 5a which holds a wafer exchangeable, arm section 5c in 
which wafer attaching part 5a was prepared caudad, follower 5b prepared in the edge of arm section 5c, and 
5d of hinge regions and attachment section 5e to a frame 9, as shown in drawing 5. And it can circle to a 
frame 9 by 5d of hinge regions. And as shown in drawing 5, the temperature detection means 7 for 
temperature detection of the electrical connection terminal 39 for wafer heating and a wafer is being fixed to 
the right lateral of the cutting means 5. As a temperature detection means 7, it is desirable that they are a 
thermocouple or a resistance bulb. More preferably, it is a sheath form thermocouple or a resistance bulb, 
and a sheath form thermocouple is desirable especially. What has the metal plate bent as a wafer 6 so that it 
might face each other, the insulating layer formed in the inside of this metal plate, the resistor formed so that 
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the above-mentioned metal plate might not be contacted in this insulating layer, and the terminal for 
energization prepared in the both ends of this resistor is used suitably. 

[0021] And the cam 17 has cam-groove 17a for a cutting means drive in the left lateral, as shown in drawing 
5 and drawing 8. And follower 5b of the cutting means 5 is located in cam-groove 17a of a cam 17, and 
slides on the inside of cam-groove 17a in accordance with the configuration of a cam groove. Therefore, by 
rotation of a cam 17, as shown in drawing 8, the cutting means 5 will move to a rectangular cross and the 
perpendicular direction upper and lower sides to the shaft of two tubes, if it puts in another way up and 
down according to the configuration of cam-groove 17a. Furthermore, the cam 17 has cam-groove 17c for 
the drive of the 2nd clamp 2 in the center section, as shown in drawing 6. Cam-groove 1 7c has 1 7f of left 
laterals, and right lateral 17e, and controls the location of the 2nd clamp by 17f of left laterals, and right 
lateral 1 7e. In 2nd clamp standing-ways 2c, it has the lobe extended caudad, and the follower 20 is formed at 
the tip. This follower 20 slides on the inside of cam-groove 17c for the drive of the 2nd clamp 2. And 
between the side faces of a follower 20 and cam-groove 17c, as shown in drawing 6, it is formed so that the 
clearance between some may be made. And since 2nd clamp standing-ways 2c is always pushed by the 
spring member 33, in a normal state, a follower 20 comes to contact 17f of left laterals of cam-groove 17c, 
and the clearance between some is made between a follower 20 and right lateral 17e of cam-groove 17c. 
However, as mentioned above, if two tubes are held by the 1 st and 2nd clamps 3 and 2, since it blockades 
and two clamps 3 and 2 hold, respectively so that two tubes may be crushed, they will arise [ the repulsive 
force resulting from lock out of a tube ]. And in the condition that clamps 3 and 2 hold a tube, since the 
thing of the force smaller than the repulsive force resulting from lock out of the above-mentioned tube is 
used, as shown in drawing 6, a follower 20 comes to contact right lateral 17e of cam-groove 17c, and the 
clearance between some is made by the spring member 33 between a follower 20 and 17f of left laterals of 
cam-groove 17c. However, if a tube is cut by the above-mentioned cutting means 5, since the repulsive force 
resulting from lock out of a tube will disappear, return and a follower 20 come to contact 17f of left laterals 
of cam-groove 17c, and the clearance between some is made in a normal state between a follower 20 and 
right lateral 17e of cam-groove 17c. Thus, it is constituted so that the sliding surface of the cam groove 
which a follower 20 contacts may change with an operation of the spring member 33 and the repulsive force 
of a tube with time. 

[0022] And as shown in drawing 6, 17d of crevices is formed in 17f of left laterals. Since the stage when a 
follower 20 passes 17d part of this crevice is after cutting of a tube by the cutting means, a follower 20 is in 
the condition which meets and is sliding on 17f of left laterals of a cam groove 17, and, therefore, a follower 
20 goes into 17d part of crevices. For this reason, the 2nd clamp 2 will move in the 1st clamp 3 direction by 
the depth of 17d of crevices. Thereby, junction of a tube becomes more certain. And 17g of crevices is 
established also in right lateral 1 7e of cam -groove 17c. 17g of this crevice is a thing for cleaning of the 
inside of clamps 3 and 2. The 2nd clamp 2 can be moved in the direction estranged from the 1st clamp 3, 
and, thereby, a clearance is formed between the 1st clamp 3 and the 2nd clamp until a follower 20 contacts 
17g of crevices by pushing the 2nd clamp 2 on the spring member 33 side by preparing 17g of this crevice. 
It becomes possible to clean with the cotton swab containing the solvent which can dissolve the formation 
ingredient of tubes cut to some extent, such as a cleaning member, for example, alcohol etc., into the formed 
gap. 17g of this crevice is established in the location which faces mostly 17d (part into which ****** of the 
2nd clamp 2 is performed) of crevices of 17f of left laterals, as shown in drawing 6. When the follower 20 
formed in the lobe to which 2nd clamp standing -ways 2c is extended caudad is contained in 17d part of 
crevices, it is in the condition which joined both the tubes made into the purpose after tube cutting, and the 
2nd clamp stops in this condition. Moreover, the 1st clamp is also already stopped and the 1st clamp 3 is in 
the location which shifted from the 2nd clamp. As shown in drawing 1, the 1st clamp 3 is retreating from the 
2nd clamp 2, and, specifically, the 1st clamp 3 has it in the location which shifted from the 2nd clamp. For 
this reason, in this condition, the inside of the point of the 2nd clamp 2 is exposed a little, and has also 
exposed the inside of the back end section of the 1st clamp a little fUrther. Therefore, the cleaning is easy for 
the inside of the 2nd clamp 2 and the 1 st clamp 3 which were exposed. 

[0023] Next, an operation of the sterile junction equipment 1 of this invention is explained using a drawing. 
Drawing 10 is a timing chart which shows actuation of a cutting means, the 1st clamp, and the 2nd clamp. 
Drawing 11, drawing 12, and drawing 13 are the flow charts for explaining an operation of sterile junction 
equipment. Drawing 14, drawing 15, drawing 16, and drawing 17 are the explanatory views for explaining 
an operation of sterile junction equipment. Drawing 18 is an explanatory view for explaining the movement 
toward the 1st and 2nd clamps of sterile junction equipment 1, and the grasping condition of a tube. With 
this junction equipment 1, the 1st clamp 3 at the time of junction activity termination serves as a location 
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which shifted from the 2nd clamp 2, and is in the halt location of the timing chart of drawing 10. The 
include angle of the axis of abscissa of the timing chart of drawing 10 makes 0 degree a zero (condition 
whose location of the 1st clamp and the 2nd clamp suits), and, in other words, are angle of rotation of the 
shaft 32 of the subsequent gear 31, and a thing which shows the movement toward the cutting means at the 
time of angle of rotation of a cam 17 and a cam 19 (wafer), the 1st clamp 3, and the 2nd clamp 2. 
[0024] First, as first shown in drawing 1 1 of a flow chart, the electric power switch 5 1 prepared in the panel 
50 of drawing 3 is pushed. By CPU which constitutes by this the controller 40 shown in drawing 3, when it 
judges whether it is normal (isn't there any omission of an internal connector, or isn't there specifically any 
open circuit of a thermocouple, or isn't there any defect in the source of an internal constant voltage?) and is 
abnormal, a buzzer carries out singing of the junction equipment 1. Then, the clamp reset switch 53 prepared 
in the panel 50 of drawing 3 is pushed. By CPU, it judges whether the 1st and 2nd clamps are open, whether 
there are any 1st and 2nd clamps in a zero, and whether a wafer exchange lever is in a zero. In addition, 
since the clamp used with the sterile junction equipment 1 of this example has lobe 3i to which the 1st clamp 
3 projects in the 2nd clamp direction as mentioned above and it has crevice 2i to which the 2nd clamp 2 
contains this lobe 3i, the 2nd clamp 2 is constituted so that it cannot blockade, if the 1st clamp 3 is not 
blockaded. For this reason, it is detected by the microswitch 1 3 with which ON/OFF of the 1 st and 2nd 
clamps being open is carried out by the lever 16 which contacts, and this lever 16 when the 2nd clamp is 
blockaded. When the 2nd clamp is in a release condition, OFF has come, when the 2nd clamp 2 is 
blockaded, a lever 16 is contacted, a lever 16 moves, and, specifically, a microswitch 13 makes a 
microswitch 13 ON condition. The ON/OFF signal of this microswitch 13 is inputted into a controller 40. It 
is judged that there are no 1st and 2nd clamps in a zero when a microswitch SW5 (73) and SW6 (74) detect 
the slot prepared on the periphery of each cam. It is detected by the microswitch 14 that the wafer exchange 
lever 22 is in a zero. When a microswitch 14 serves as ON when a lever 22 is in a zero, and there is nothing 
at a zero, OFF comes and the ON/OFF signal of this microswitch 14 is inputted into a controller 40. 
[0025] And as shown in drawing 11, when all four above-mentioned points are YES(s), a motor is operated 
and the 1 st and 2nd clamps are returned to a zero. Moreover, an abnormality lamp puts out the light by in 
No, BUSA's carrying out singing, and an abnormality lamp's lighting up, performing manual discharge, and 
pushing at least one reset switch among four above-mentioned points. After the 1st and 2nd clamps arrive at 
a zero, the 1 st and 2nd clamps are equipped with two flexible tubes 48 and 49. The 1 st and 2nd clamps 3 and 
2 in this condition are in the condition that 2f faced mutually slot 3e which is in the condition which both 
opened wide, and was prepared for both, and 2e and 3f, as [ show / in drawing 9 ]. And the slots 3f and 2f of 
a near side are equipped with the tube 49 in use, and the slots 3e and 2e by the side of the back are equipped 
with the intact tube 48 connected. 

[0026] And after blockading the 1st and 2nd clamps 3 and 2 as mentioned above, the wafer exchange lever 
22 is pushed on a clamp side, and wafers are exchanged. By lengthening the wafer exchange lever 22 to a 
clamp side, a wafer newer than the inside of the wafer cartridge 8 is taken out, and while push and a standby 
wafer are equipped with the used wafer with which push and a standby wafer were equipped with the 
standby wafer with which the cutting means 5 is equipped with a new wafer by the cutting means 5 in an 
operating location, a used wafer is contained in the used wafer housing 29. By then, CPU which constitutes 
the controller 40 which will shift to ** of the flow chart of drawing 12 if the initiation switch of a panel 50 
is pushed, and is shown in drawing 3 [ whether the 1st and 2nd clamps have closed, whether a wafer is 
exchange settled, and ] Whether the 1 st and 2nd clamps are in a zero, whether a wafer exchange lever is in a 
zero, and whether the 1st and 2nd clamps have closed When the 2nd clamp is blockaded, it is detected by 
the lever 16 which contacts, and the microswitch 13 in which ON/OFF is carried out by this lever 16. When 
the 2nd clamp is in a release condition, OFF has come, when the 2nd clamp 2 is blockaded, a lever 16 is 
contacted, a lever 16 moves, and, specifically, a microswitch 13 makes a microswitch 13 ON condition. The 
ON/OFF signal of this microswitch 13 is inputted into a controller 40. If whether a wafer is exchange settled 
does push and a wafer exchange activity in the clamp direction for the wafer exchange lever 22, since the 
exchange lever 22 makes a microswitch 15 turn on once, it will be detected whether it was exchanged by 
ON signal from a microswitch 15. The ON/OFF signal of a microswitch 15 is inputted into a controller 40. 
Whether the 1st and 2nd clamps are in a zero detects with a microswitch 13 as mentioned above. 
[0027] And as shown in drawing 12, in No, BUSA carries out singing and returns to ** of drawing 1 1 at 
least one of the four above-mentioned points. Moreover, when all the four above-mentioned points are YES 
(s), the working lamp 47 lights up and heating of a wafer is started. It is for or or judging [ whose a wafer 
current is beyond the set point ] whether a judgment was made and the wafer has short-circuited this after 
heating initiation of a wafer. And when a wafer current is not beyond the set point (the electrical potential 
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difference concerning shunt resistance beyond a predetermined value), after waiting for 0.3 seconds, it 
judges whether a wafer current is set point within the limits. When a wafer is a used thing, since resistance 
falls for the heat history of a resistor, this measures a wafer current, detects whether it is in a setting range 
(inside of tolerance) as compared with the wafer current set up beforehand, and, thereby, judges electrically 
whether a wafer is used. After BUSA carries out singing, suspending heating of a wafer, and the 
abnormality lamp in a wafer lighting up and pushing a reset switch when the above-mentioned wafer current 
is beyond the set point, and when an above-mentioned wafer current is not in a setting range (when the 
wafer has short-circuited) (when a wafer is used), it shifts to flow chart ** of drawing 1 1 . And heating of a 
wafer is continued when it is in a setting range (inside of tolerance) as compared with a wafer current. 
Heating of a wafer 6 is performed controlling the source 43 of a constant voltage by the Pulse-Density- 
Modulation signal computed based on the temperature detection output of the thermocouple 7 which is a 
wafer temperature detection means, and in order to prevent superfluous heating of a wafer, when it judges 
whether the heating time of a wafer is predetermined within a time, and it judges whether a wafer current is 
predetermined value within the limits and beyond the predetermined value, i.e., a wafer, has caused short 
circuit accident, immediately, BUSA carries out singing, suspends heating of a wafer, and shifts to flow 
chart ** of drawing 1 1 . And if the temperature of a wafer reaches laying temperature, it shifts to flow chart 
** of drawing 13, and a motor operates, thereby, a gear 30, a gear 31, and cams 19 and 17 will rotate, a 
cutting means (wafer) will go up, and ****** by the side of cutting of a tube, retreat of the 1 st clamp, 
descent of a cutting means (wafer), and the 1st clamp of the 2nd clamp will be performed. 
[0028] And as shown in the flow chart of drawing 13, a rise of a wafer, cutting of a tube, retreat of the 1st 
clamp, and descent of a wafer are performed in each sequence. If it explains concretely, follower 5b of the 
cutting means 5 will slide on the inside of cam-groove 1 7a first by rotating in the direction of an arrow head 
which a cam 17 shows to drawing 8. From the condition that the zero O of a cam groove shown in drawing 
8 and drawing 10 at the beginning touched follower 5b, the point A of cam-groove 17a shown in drawing 8 
and drawing 10 comes to contact follower 5b. And as shown in drawing 10, gently-sloping, the cutting 
means 5 goes up and two flexible tubes are cut from the condition that the point A of cam-groove 17a shown 
in drawing 8 and drawing 10 contacts follower 5b in the meantime, until the point B of cam-groove 17a 
results in the condition of contacting follower 5b. If it explains using drawing 14 and drawing 15, two tubes 
48 and 49 are held by the 1 st clamp 3 and the 2nd clamp 2, the tube parts 48a and 49a located between the 
1 st clamp 3 and the 2nd clamp 2 are formed, and the wafer 6 of a cutting means is located in the lower part. 
And as mentioned above, by rotation of a cam 17, when the cutting means 5 (wafer 6) goes up, as shown in 
drawing 15, melting cutting of both is carried out in the tube parts 48a and 49a located between the 1st 
clamp 3 of two tubes, and the 2nd clamp 2. 

[0029] And as shown in drawing 8 and drawing 10, the condition that the cutting means 5 went up is 
maintained, and the edge from which Tubes 48a and 49a were cut is fully dissolved, until it results in the 
condition that the point C of cam-groove 17a contacts follower 5b from the condition that the point B of 
cam-groove 17a shown in drawing 8 contacts follower 5b. And as shown in drawing 8 and drawing 10, the 
cutting means 5 descends gently-sloping, until the point E of cam-groove 1 7a results [ from the condition 
that the point C of cam-groove 17a shown in drawing 8 and drawing 10 contacts follower 5b ] in the 
condition of contacting follower 5b. Moreover, as shown in drawing 7, when a cam 1 9 rotates in the 
direction of an arrow head, follower 18a prepared in the arm 18 for moving the 1st clamp slides on the 
inside of cam-groove 1 9a. From the condition that the zero O of a cam groove shown in drawing 7 and 
drawing 10 at the beginning touched follower 18a, the point F of cam-groove 19a shown in drawing 7 and 
drawing 10 comes to contact follower 18a. As shown in the timing chart of drawing 10, follower 18a results 
in cam-groove 19 a point F early a little rather than follower 5b of the cutting means 5 results in the point B 
of cam-groove 17a. And as shown in drawing 10, gradually, the 1st clamp 3 retreats, will be in the condition 
which shows in drawing 16, and will be in the condition that the tube parts 49a and 48a joined faced each 
other through the wafer 6, until the point G of cam-groove 19a results [ from the condition that the point F 
of cam-groove 19a contacts follower 18a ] in the condition of contacting follower 18a, as shown in drawing 
7 and drawing 10. As shown in the timing chart of drawing 10, this condition is maintained from the 
condition that the point G of cam-groove 19a contacts follower 18a until the point C of cam-groove 17a 
results in the condition of contacting follower 5b. And the condition of drawing 16 is maintained until the 
location of the 1st clamp results [ from the condition that Point G contacts follower 1 8a ] in the condition 
that the point H of cam-groove 19a contacts follower 18a. In addition, as the cutting means 5 is shown in 
drawing 8 and drawing 10 until the point E of cam-groove 17a results [ from the condition that the point C 
of cam-groove 17a shown in drawing 8 and drawing 10 contacts follower 5b as mentioned above ] in the 
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condition of contacting follower 5b, it descends gently-sloping and the tube parts 48a and 49a joined 
contact. 

[0030] And with the time of resulting in the condition which descent of the cutting means 5 ended, and the 
condition that the point E of cam-groove 17a contacts follower 5b, mostly, as shown in drawing 6 and 
drawing 10, in other words, the 2nd clamp 2 performs ****** to coincidence at the 1st clamp side. As 
shown in drawing 6 and drawing 10, specifically the point M of 17d of crevices of 17f of left laterals of 
cam -groove 17c Gradually until the point L of a left lateral results [ from the condition of contacting the 
follower 20 for making the 2nd clamp 2 driving ] in the condition of contacting a follower 20 the 2nd clamp 
2 It moves to the 1st clamp 3 side, and the condition of having ******( e d) is maintained until the point K of 
17d of crevices results [ from the condition that the point L of 17d of crevices of cam-groove 17c contacts a 
follower 20 ] in the condition of contacting a follower 20. By this ****** 9 since both of the tube parts 48a 
and 49a stick certainly, they can make both junction a more positive thing. And gradually, the 2nd clamp 2 
moves in the direction separated from the 1st clamp 3 side, and actuation of a motor stops it to this ****** 
until the point J of 17f of left laterals results [ from the condition that the point K of 17d of crevices of cam- 
groove 1 7c contacts a follower 20 ] in the condition of contacting a follower 20. 

[0031] Therefore, the location of the 1st clamp 3 and the 2nd clamp 2 in the stopped location is the location 
shifted like drawing 16, as shown in drawing 17. And if wafer temperature is detected by the thermocouple 
and wafer temperature becomes below the set point as shown in the flow chart of drawing 13, a run light 
will put out the light and BUS A will carry out singing. And as shown in drawing 17, the junction activity of 
a tube is completed by opening the 1st clamp 3 and the 2nd clamp 2, and taking out a tube. 
[0032] The 1st clamp and the 2nd clamp consist of conventional sterile junction equipment so that they may 
be grasped, as two tubes are crushed. And as shown in (A-l) of drawing 18, the front part of the 1st clamp 3 
is estranged distance X2 with the wafer 6, and the 2nd clamp 2 is estranged distance XI with the wafer 6. In 
the condition that both of the 1st and 2nd clamps 3 and 2 were fixed completely, as the part during the 1st 
and 2nd clamps of two crushed tubes is shown in (A-2) of drawing 18, trouble will be caused to the junction 
of a tube which will be in the condition of having swollen and is performed behind. For this reason, since 
the 2nd clamp 2 (right clamp) is being fixed, it is pushed on the repulsive force of a tube when grasping the 
1st clamp 3 (left clamp), as two tubes were crushed, and as shown in (A-2) of drawing 18, it consists of 
conventional junction equipment so that the 1 st clamp may move in the direction separated from the 2nd 
clamp a little. Thereby, distance (X2+**x) alienation of the 1st clamp 3 is carried out with a wafer 6. 
Moreover, after the repulsive force of a tube disappears (i.e., after a tube is cut by the wafer), as shown in 
(A-3) of drawing 1 8, the spring which presses the 1st clamp to the 2nd clamp side is prepared so that it may 
move in the direction which approaches the 2nd clamp side again. 

[0033] Moreover, with this kind of junction equipment, it equips with the tube 49 in use with which the 
liquid was filled up into the slit of the near side of a clamp, the slit by the side of the back of a clamp is 
equipped with the intact tube 48 for connection, and both are joined. However, with conventional junction 
equipment, as shown in (A-2) of drawing 18, in order that the 1st clamp 3 may move to left-hand side by 
having grasped tubes 48 and 49, a wafer 6 will be inserted between the 1st clamp 3 and the 2nd clamp 2, and 
the right-hand side of the part which swelled a little will be cut. When the liquid exists in the interior of the 
part which swelled a little in many cases and the right-hand side is cut, as it is inserted between the 1 st 
clamp 3 of a tube, and the 2nd clamp 2 during use, and it is shown in (A-3) of drawing 18, the liquid which 
existed may remain in a wafer front face, it may originate in this, and poor junction of a tube may arise. 
However, with the sterile junction equipment 1 of this invention, the end face by the side of the 1st clamp of 
the tube joined can be made into a more beautiful end face, and junction of a tube can be ensured. 
[0034] As by carrying out melting cutting of the tube with the wafer with which the 1 st clamp which moved 
in the direction separated from the 2nd clamp according to the repulsive force by grasping a tube as the 
sterile junction equipment of the former shows to (A-2) of drawing 18, when it explains concretely was 
heated shows to (A-3) of drawing 18, it moves to the 2nd clamp side again. Therefore, in the phase (A-3) of 
drawing 18, the tube ingredient and contents for die length equivalent to the migration length (**x) by the 
side of the 2nd clamp of the 1st clamp will fuse and adhere to a wafer front face (the 2nd clamp side front 
face of a wafer). And as shown in (A-4) of drawing 18, the 1st clamp is back moved for junction of a tube. 
The end face by the side of the 1st clamp of the tube joined in order to move so that the melting resin and 
contents adhering to a wafer front face may be dragged at this time cannot turn into a beautiful end face 
easily, may originate in this, a wafer may move caudad, and poor tube junction may be produced in a part 
for the joint of the tube formed after being stuck to both the tubes joined. 

[0035] Like conventional junction equipment, the 1st clamp and the 2nd clamp are constituted by the sterile 
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junction equipment 1 of this invention so that they may be grasped, as two tubes are crushed. And as shown 
in (B-l) of drawing 18, the front part of the 1st clamp 3 is estranged distance XI with the wafer 6, and the 
2nd clamp 2 is estranged distance X2 with the wafer 6. And as shown in (B-2) on the left-hand side of 
drawing 18, it is pushed on the repulsive force of a tube when grasping the 1st clamp 3 (left clamp), as two 
tubes were crushed, and it is constituted so that the 2nd clamp may move in the direction separated from the 
1st clamp a little, and, thereby, distance (Xl+**x) alienation of the 2nd clamp 2 is carried out with a wafer 
6. Moreover, after the repulsive force of a tube disappears (i.e., after a tube is cut by the wafer), as shown in 
(B-3) of drawing 18, the 2nd clamp 2 is pushed by the spring member 33, and moves in the direction which 
approaches the 1 st clamp 3 side again. 

[0036] Therefore, with the junction equipment 1 of this invention, in order that the 2nd clamp may move to 
right-hand side when clamps 3 and 2 grasped tubes 48 and 49 as shown in (B-2) of drawing 18, a wafer 6 
will be inserted between the 1st clamp 3 and the 2nd clamp 2, and the left-hand side of the part which 
swelled a little will be cut. It is inserted between the 1st clamp 3 of a tube 49, and the 2nd clamp 2 during 
use, and the liquid exists in the interior of the part which swelled a little in many cases. However, since left- 
hand side is cut, poor junction of the tube resulting from the liquid which the liquid which existed did not 
remain in a wafer front face, and remained in the wafer front face can be prevented. 

[0037] Furthermore, with the junction equipment 1 of this invention, by carrying out melting cutting of the 
tube with the heated wafer, the 2nd clamp 2 moves the 2nd clamp to the 1st clamp side again, as shown in 
(B-3) of drawing 18. Therefore, in the phase (B-3) of drawing 18, the tube ingredient for the die length 
equivalent to the migration length (**x) by the side of the 1st clamp of the 2nd clamp will fiise and adhere 
to a wafer front face (the 2nd clamp side front face of a wafer). And as shown in (B-4) of drawing 1 8, the 
1st clamp is back moved for junction of a tube. Since there is little adhesion of the resin and contents which 
were fused in the 1st clamp side front face of a wafer compared with the 2nd clamp side front face at this 
time, it is rare to move so that the melting resin and contents adhering to a wafer front face may be dragged, 
and it can make beautiful the end face by the side of the 1st clamp of the tube joined. Moreover, on the 2nd 
clamp side front face of a wafer adhering [ many ], since migration of a tube is not performed, the end face 
by the side of the 2nd clamp of the tube joined can also make melting resin beautiful. Therefore, it is rare to 
produce poor tube junction in a part for the joint of the tube formed after being stuck to both the tubes 
joined. 
[0038] 

[Effect of the Invention] The sterile junction equipment of this invention is equipment for joining a flexible 
tube in sterile. This equipment The 1st clamp and the 2nd clamp which hold at least two flexible tubes in the 
parallel condition, The cutting means for cutting said flexible tube between this 1 st clamp and the 2nd 
clamp, The 1 st clamp migration device to which said 1 st clamp is moved in parallel to said 2nd clamp so 
that both the edges to which the flexible tube cut by this cutting means is joined may face each other, The 
2nd clamp migration device moved in the direction which approaches and estranges said 2nd clamp to said 
1st clamp, Since it has a cutting means driving means for moving said cutting means up and down between 
said 1st clamp and the 2nd clamp, the 1st clamp Since only the motion before and after retreat and advance 
performs only the motion which approaches the 1 st clamp side and is estranged, it can secure the exact 
movement toward each clamp, can make distortion of the movement toward a clamp fewer things, and, as 
for a deed and the 2nd clamp, can ensure junction of a tube. 

[0039] Moreover, the flexible tube sterile junction equipment of this invention It is equipment for joining a 
flexible tube in sterile. This equipment At least two flexible tubes in the parallel condition And the 1st 
clamp and the 2nd clamp which are grasped so that it may crush, The cutting means for cutting said flexible 
tube between this 1st clamp and the 2nd clamp, The 1st clamp migration device to which said 1st clamp is 
moved in parallel to said 2nd clamp so that both the edges to which the flexible tube cut by this cutting 
means is joined may face each other, The 2nd clamp migration device moved in the direction which 
approaches and estranges said 2nd clamp to said 1st clamp, It has a cutting means driving means for moving 
said cutting means up and down between said 1st clamp and the 2nd clamp. Said 2nd clamp migration 
device It has the press member which presses said 2nd clamp to said 1st clamp side. And this press member 
When the thrust of this press member is weaker than the repulsive force of a flexible tube when grasping as 
two flexible tubes were crushed by the 1 st and 2nd clamps and a flexible tube is grasped, Since it is 
constituted so that the 2nd clamp may move in the direction estranged a little from the 1st clamp, as 
mentioned above the 1st clamp Since only the motion before and after retreat and advance performs only the 
motion which approaches the 1st clamp side and is estranged, it can secure the exact movement toward each 
clamp, can make distortion of the movement toward a clamp fewer things, and, as for a deed and the 2nd 
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clamp, can ensure junction of a tube. With the junction equipment of this invention, it is back moved for 
junction of a tube. Furthermore, in the front face (wafer front face by the side of the 1 st clamp) of a near 
wafer Since there is little adhesion of the resin and contents which were fused compared with the wafer front 
face (wafer front face by the side of the 2nd clamp) of the opposite side It is rare to move so that the melting 
resin and contents adhering to a wafer front face may be dragged. It is rare to produce poor tube junction in 
a part for the joint of the tube formed after being stuck to both the tubes that can make beautiful the end face 
by the side of the 1st clamp of the tube joined, and are joined. 
[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the perspective view of one example of the flexible tube sterile junction 
equipment of this invention. 

[Drawing 2] Drawing 2 is the perspective view showing the condition of having contained in the case the 
sterile junction equipment shown in drawing 1 . 

[Drawing 3] Drawing 3 is the block diagram showing an example of the electrical circuit used for the sterile 
junction equipment of this invention. 

[Drawing 4] Drawing 4 is the plan of one example of the flexible tube sterile junction equipment of this 
invention. 

[Drawing 5] Drawing 5 is the left side view showing an example of the cutting means used for the junction 
equipment of this invention. 

[Drawing 6] Drawing 6 is an explanatory view for explaining actuation of the 1st clamp, the 2nd clamp, and 
a cutting means. 

[Drawing 7] Drawing 7 is an explanatory view for explaining actuation of the 1st clamp. 

[Drawing 8] Drawing 8 is an explanatory view for explaining actuation of a cutting means. 

[Drawing 9] Drawing 9 is the perspective view showing an example of the 1st and 2nd clamps used for the 

sterile junction equipment of this invention. 

[Drawing 10] Drawing 10 is a timing chart which shows the timing of the 1st clamp, the 2nd clamp, and a 
cutting means of operation. 

[Drawing 11] Drawing 1 1 is a flow chart for explaining an operation of the sterile junction equipment of this 
invention. 

[Drawing 12] Drawing 12 is a flow chart for explaining an operation of the sterile junction equipment of this 
invention. 

[Drawing 13] Drawing 13 is a flow chart for explaining an operation of the sterile junction equipment of this 
invention. 

[Drawing 14] Drawing 14 is an explanatory view for explaining an operation of the sterile junction 
equipment of this invention. 

[Drawing 15] Drawing 15 is an explanatory view for explaining an operation of the sterile junction 
equipment of this invention. 

[Drawing 16] Drawing 16 is an explanatory view for explaining an operation of the sterile junction 
equipment of this invention. 

[Drawing 17] Drawing 17 is an explanatory view for explaining an operation of the sterile junction 
equipment of this invention. 

[Drawing 18] Drawing 18 is an explanatory view for explaining the movement toward the 1st and 2nd 
clamps of sterile junction equipment, and the grasping condition of a tube. 

[Drawing 19] Drawing 19 is the perspective view of conventional flexible tube sterile junction equipment. 
[Description of Notations] 

1 Sterile Junction Equipment 

2 2nd Clamp 

3 1st Clamp 

3d Movable carriage of a linear table 
3n Rail member of a linear table 
33 Press Member 

5 Cutting Means 

6 Wafer 

7 Wafer Temperature Detection Means 
9 Frame 

13 Microswitch 1 

14 Microswitch 2 
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15 Microswitch 3 

48 Tube 

49 Tube 

40 Controller 

41 Rectification Power Circuit 

42 Motor 

43 Source of Constant Voltage 

44 Wafer Heating Control Means 

50 Input Panel 
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[1#i¥Iif#©SSffl] 

£PtB5#lRl*H^-5 4 o trfulBffl 1 1 5 >r£mli3!il 2 
B«i:, suiB«)®T^e«:Hlii3^1^7>7-^«t^2^ 

a» 

<Dmmx-$>-2X, K^giis 'ptt < t § 2 #© Rjisui?- 

1 £7>7-;fc,fctfg§2*7>:/i:, i£8 1 ^ 5>7t5i. 
vm2? : ?>7-ffilZT ml IB RT^t*^ a - 7 £ Wm ? 5 tz 20 

^-7©}g^£*i5igS5*§5#[R]*> i^£--5 4 -5 «CmJlBS 

itzm2?^>7&®mmt, m&wm^&zmzm 1 
^ -7 > j: c^se 2 ^ ^ > rp^ tc t ±t»j £ -a- s tz »© 

^^SSEg;^gl:i:&.1f U miS3«g2 ?5 >^®^ 

(4, mz&2?5'>7-zmi : e,mi'p : 7>7'§Mzwm-tz> 

l¥ES3#£#U fro, gtfPffigBtm, Sf!l&J;tfSfl2 30 
<7 5 >7'(c e fc ») 4 2 #©aI8St£7 c i-7 , £}? Ur»-f4 ^ 
(CL-Cffi»UfeB#cD. ^SStS^ a -:/©£$£* 4 
ESM*©#ffi;b<4ii<, pnfSt4f-3.-:7£ffl#L£i: 

^2<?7>7-*sgi^7>ri!5eTgsp^-r.s.^tR] 
(c is < 4 ? c «be £ tix n z z t z tttt t r * mm^m 

[&fE©I*Sffl&S£BJ3] 
[ 0 0 0 1 ] 

[jgHJ:©#tJf87}i?] #&0J<4, 2*©qjffo 
ttf-A-7-*ttIJ»iS*LT, MBWC»«t-rSfc»©Dl 40 

[ 0 0 0 2 ] 

tomm&'iyy<D?-3.-7&%i. mttvHBLm&m ica 
p d ) casw zmmmji -j vtmm'i trnt&kmtt f 

IZlt, T a.-7-<D&&Ztemmzi : r o Z tft&mt* 

I*. ffi£»fi6 1 - 3 0 5 8 2^5i«Hl^$ntiflD3!) s » 
Sc. C0>tt&ff3 6 1 - 3 0 5 8 2*ifi«(;^* ftTl •* 

bbi*. -x- a - musm t T isfes-r z.>**- r\m so 



glffes. LT> fE*OBBtt«*BEB®J|{Mi* 
H^-fSi:, Bl 9C«rJ:4ttlltttWLT^S. 12 

1 9 c«r»**t iooh:. "t* 2 ^©qigite 

fa-7115, 1 1 6€WtWBCTB1«1-«B1 * 
7>ri 1 l 2 *5>n 10 4:, 81 

71 1 l*3«tt5S2^5>n 1 OICTUlttfi- 
7ZVJMtZtztb<DWWi&& («>:rv\-) 1 1 4fc, tt! 

»ffls*">:£^— *t>lti&3&»^$ .tseB if?> 

7*®®$1tZ&®^® 1 1 3 i:, SJEt*@ 1 1 4 *± 

>>xM-ST#fc:S»S*5fc«>©SllJ#fil 1 2$:* 

[0 0 0 3] ?U, cciIi!)S^It-li, 
CD^xa-1 1 4&ftaM&, Sl^7>71 1 1&4V 
S2^7>71 1 OF^T^O, ±#C»tt**T, 

mi&£v : m2 2 7>7'?$izx. tomst-a— 71 1 

5, 1 1 6 £}ggk<iO§&i LfcSL «JK3ftfc*NItt?-i- 
1 1 l^^tc^ift (^ig) ^-B-fe^, BVi)i«-t 

[0 0 0 4] 

ST-li. 5x;\-H4CJ:!)ll?5>7111*J; 
lf!2i'7>71 lOPIICt, fa-7115, 116 
*flJRLfetl, *li'5l'7'{Si*7>7) 111* 



fe^i^-i i 4#T;£t;£f&u Jg^-r^t^a-^ 

(£B^7>r) l l i AS8 2^5>7-ffl!i (£?5>:r 
B) 1 1 Olc^iftbs B^f^S^i-^tfBBSix, 
Iftft^StiS. iot, d©BBfl9»^BB-CMt, 
S2^7>7 1 1 014, «{CH^1 1 

ii, BJtr4B9B©ttS4:, S2^7>7ilc^iL, 
gl5MS«^l^©l& § <Dm%Z'a r> i -5 CISjS^ tiT u 

*s#iRjtc»fr-f cfctfj&g-e&s, *o«kd«t«B 
(4, <75>7'©iEiit'otK)^ ; &iias-r.i)*5^nA i $.t), ^ 
7>r©Bsi:a»*si;st, c©m^tc^@-r?>^ 

a - 7©}g^^ A * £ U 5 Z t r> tz . 
[ 0 0 0 5 ] tct, ^ISB^roiStltt^ ±SB©^tt'fPi 
©R.m&fc/BifiL, IH7>7l: ( gfcig, Hliiil-SHU 
}S©ift#i:, ^2^7>7 , fjJ!zf?i!iL, B» 
^©I6§©i^#$:{f oOHi-iiC £tt <« ^■7>7'©Ilif^ 
f j § & fflglSJ-C- # . 7 -7 > y'COm § ©S!^ 4 4. 0 i ' t; 
©H. -T- a - 7'© tg r=T e: '^1 (Zv'roZt 1t X # S nj^ 
t:i-; -7- a - r.Bffl n-HSt&«E IS S ffi fit- TStro-C-fti, 




3 

[0 0 0 6] 

fix W«M4*-a-7ft*««WC»*r*fctt©8ircfc 
oTs f£fSgl4s fc* 2*©oJ^tt^3.-7 r ^3p 

4 d idk * n fc waits a - t"©^ * n a J8as*§s# 

\£-5 4. 3 lc milS^ 1 7 7 > 7-$: ffiiei 2 7 9 > 7" 
13IS2 7 5>7£i|!jfEfit 1 77>7-(::*tLTs i£&:fc4 

v»iHf4*i^c»ii>***» 2 7 5 >7-&®mmt-. 

[0 0 0 7 ] ±§B B ft £5ifi£ir pTjttt 

rifiriE^rsitt^a.— 7*ft«»f-r*fc«)©«iwf#«4:, r 

t, fi»:l3.fctf«IBrS#faC8W***»275:'?* 
2 79 >ri«CT±TttS Sfc»©W«#aett^8: 

4>o ( ^}fffg|5«tt, Sili54tfM!2 77>7-(c4!)£ 
2 #© ■5Sm*&?-3- — 7*1R Lfc? 4. 3 C LTfflJf LfcB# 
©> ^mte.?3--7<DB.ftt>i. ?>R»E»»©#Eatt 

flf 1 * 7 >7\t 0eTKIBrs*lRlK:tt< «t a (si«tE££ 

[ 0 0 0 8] •€• LTs ffillBB 1 * 5 
IB^2^7>7;iz«LT¥fT(C^ift-r?.^ 1^7>7« 

wiiZm 2 7 5 > TlMfetURtt. mJiBIH 1 7 5 > 7*C» L 
■t, fi^J:immr5tfr&c»l&(;:fM&r5J&2 7^ 

[0 0 0 9 ] ^Cf, ##ftiB©^«ltt*-a-7'JlRlBA51g 

f-i-rjRBflfiaE^ttB 1 14, 4>& < t <b 2 *©nJ«St£ 
fi-7'4 8, 4 9*3Pff«3B(=T«»r*»l 
7'3t>«tO c a?2 7 7>7*2 t, m 1 7 7 >7"3;fc4t>'SiS 
2 7 5 >7 2\mtZX»!tm.-7-i--7'4 8,49 £UJIS?r 
«.fcW<OUJI8?Wi5 t. OJirr-T : ©5<;«fc OtiUKgtlfcnj 
Mt.'l-.:> i-748, 4 9 ©Jg ft 4«Bi5i;iti?i.*i|fiJ A>1 > 
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4 

2£fg 1 77>7*3(C*tLTs £««J:Vttn-r««i4 

1 7 5 >7*3 fcitfJB 2 7 5 >7?a 2 CT±Ti*ti 
fcft©ta»#JS«l&#i8i:**LT^5, £ <b£s c© 
^■agiK^RB 1 tt^ *l*J:lFJS2^5>7 , 3, 2t 
LTn 2*©nT^ttf-i-74 8, 4 9£#L?tr4-5 
C LTffll$rS*>©i> s flH^ftT:fc!K fro, f2?7 
10 >7*&16«S8Ui, S2i?7>72Sil^7>73«i: 
ffff-f £!<PEEa3tt3 3*#U ffffgBtt 3 3 (4. 

Jlil:feJ:tffl5 2*5>:r3, 2 2 *©dJ8H4^ 

A-7*#L*rJ:$fc:UTiettLfcB©, nJisStS^x 
-7-©£$67j4 >)}¥flEg|5«3 3©#E/jl4S§<, TOMS 
^•a-^*«»Lfc4:#, i2^7>72tf|1^7> 
7*3 4 D8fttmt««ACIt< *$C«Mt**vrn 

So 

[OOlOlHltt, **W©Rr»tt*-a-7*MM«]S 
^«EBO— *«l«0»»ia-C**. HI 2 14s UlC^b 

T-2fc»K 123(4. :MMl©JIMitttta*B£ttJB3tl* 
SMHJ8S©-0!I«:^-r7*D '^BtfeS. 114(4, #SS 
BJl©TOStt7 t i-7Mglft&1§r$SB©-*SE0y©±E[2 
T-£So ZOXXMaMMKfflteiWl*, BK H 
2 S EI3s i4s ll^7>7, *2 7'5>7 , iJ,fcWH 

T'^vrciMsfcttlirfcfcaciMaiH-CfcilB?, «D 

w*a©iii^*ittBi-r*fca&oitt9iBi'c**ia8, « 1 

^7>7*J;U!l2^7>7©^ltfe509SfflK 
30 tiswts. 

looii] *kbw&^ssb 1 ©±#©«i*co 

12 4, ^9(C^-T4-5(Cs d»«e< k*2*©Dj^tt^a 
-r*¥f?tt»CTfftt"r5»l*9>r3*J:tf«2 
^7>72$WLTU5. ^E-^C^Iftt «fct) @SgrS 
=F73 0, ^7-3 0©[5]te(CJ: t)lslfers^7'3 I, 
T3 l©[H]fE{C«t t3UlErS^^7 h 3 2s ^t7h© 
pSSA^[lltepJ«6IC@«sinfe7U-A9s ^1^7>r 

3©pjseBr-©*sfcot^Es±rsfe»©i»±gp« 1 

40 Is T-ffD^-f^f 13, 14, 15s ^1^5>7- 

3 *&m$it2>rzV><DmmmT-j* 1 8s mi?7>7 

3*»i*#5t»©*A19, WS?f#fS5s tOBff^S: 
5*5«tvm2 77>7 , 4SEi6s*-y-Sfc«)©*A 1 7, IS 
2^7>72 1 77>7 , fflJ(C^ErSi¥Eg|5iW3 
3s iH7>73 ©?£3gfitB * «»jr 5 AMtftt 2 
5, 11 75 >7-3©* s 7iCiS^PSitrS^4!!)©'^-a5 
*T2 7s >>i/i— 2cJftl/Vt-2 2 , >)i/»-*-hy? 
x8, <?xn- 73- h 'J -y vXIftU^;— 2 4 s (ii.ffi;i$7 
i'»-JRtrtSfl2f*a:t* 2 8, Hiintt^xM-SrCUftlSC 
50 K4| r S to©3fj^gi;f* 2 6 . I2I JH ;rf 7 x / .-«Mia 2 
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9, ^^^5 0^1X^5. 

[0012] msizmrxoiz, z&nmmom 
sftig^a H4, &mmmzmmz%&i,, ^omsg 

mmfemmm* 3 mmizz<D%.m.EEm4 3 4t>s?i. 

#ftl&£*1?>*-*-4 2 *-*-4 2i>4tf-?:r. 

°JifH47^-7£ ;&Qf&jgS!(C J; 0 SUBS?" 3 tztb<D<!?^/\ 
-6t, ^®^3i^-6©iaS^«3^©7 i:, igft&*0 
^®7*>£>©«^CS-3l^T, ^mffgf.4 3<fcD^x^ 
-6£j££;ftSS;fr£$<J{ip-f SCi;f;:4 9 -7^-6© 
Sn^&©Jffll1-?.^iM-SD^JJHl^©4 4 ic£#UT^ 
So §5C^tJ:olc, ^SEEflf.4 3 

t zmsLftizmmt s tz&xD&mm* 9 #1517 e. nt i> 

5. *LT, ?^-SDlft{&JW^fS4 4Clt -7:cn- 
*E$&llS§©ftl!©&tC, SM£'&!l§£ -try 
h^f ^5^6 9*smaWl3^^nTi;!3v £fc, -7:r. 

^-jjd&3hjsp^&4 414, ®m&4 0 £mm,tMz&mz 

Wl (13), 7-f*D^«f 5»fSW2 (14) » 7-f 
^P^-f '^SW3 (15) , vf^n7,-r-.y^SW4 
(72) , 7-f^D^^yfSW5 (73) , v-r^o 
7-f'^SW6 (74) , x*^*;u5 ot:»it.&n& 
«S^-f 5 1, BBSS** 3»7*-5 2, ?7>rut* 

»»4 0 J:0m**ft*«9£J;0f1*»-r*7'-!f-4 5 



(C, -t— *3bi:, C©^-7 3 btCHSERTfiSICJfcDtt 
lte.nt*^-3aL ^-^3bA s i^Snfc^7> 
7i^3c4tLT^i)o C0^5>71S 

^3ct, £»&3 c^TffCtttt&ftfcU— MM*3 
■nCfc?>*/a3ftT^*. * It, Z<D>) -7^-7)1 
C<t0, Sl^^>7'3(i, ^5^^-74 8, 4 

2#* s &<f£i&-f So 4oT, C©Hffi0'J©*iBi$Jgi&- 

»«i-ett, mi*7>7&9bmMtiLs ±12© u —77- 

— ^E— =*f73 0, ^73 1, ^t7h32, 
81S7-A18, *A 1 9tC4 9$fj&£ftT^S. * 
Lt, C©«^S«1-CHU 01*>J;U : 0 4JC^-r«t-5 
C, il^7>7i^3c©Ut, SE^««1©7 

1*7>73I4, «B*«£C5lo»&ftfctttti:fc-3T 
*S0, Slf7>73 (jEttCtt, i^7>rits 
20 3 c) <Di*tz'3%*'Ptl^ : b<Dk. LT^So £fc, ^1 
1, H4CSti^C, S1^7>7"3©fa-7if 

(fig (s^gi^tfiK, ssi ^7>7-**st>Mctafett«s 

©(fig) let, IS 1 *^>7"2©i»«fc-3&*|»±ir4& 
tt>©IW±SB^l 1#, 7 U — A9©ffl!lffi(CBS^nTt,> 
£>o 4oT, S1^7>73lt ^i — rSIJgfitBT- 
14, '<*»tt2 7 Ct 0«^C5loa&ftfctt», o* 



[0 0 13] *LT, C<D*MM<)tt*fmitiU «JW* 
85C«fct)W»£:h,fc^l!l«? l i-:74 8, 4 9©M6 
$ft£JNffifSS4 8 a, 4 9 a #14*1^3 «t 5 CM 1 

*S5*^i-rfflat: (±*o tfib»*, tawasv 

fa-7J: OUStflS^lS] (TJSfO ic^ib^-a-sfeto© 
$ttttffi£, i2i?7>724il *7>73t:*tL 

t, ^S*3«tu r KtP^-rs^rq](c^®j^#i,^2^v>7- 
*«5 & 2*©^i-7©Mic«b-CSifilc±^(cflSfi 

1 9 7>7&mmm&. mi?f>>r 

ffi 2 ? => > IS 2 ? 9 > 7" 2 $11 1 f 7 > 

T-ffliliritf-S < 2^©7 t ^-7'©'1illK=^LT*T i 
ttfi:tC< t)r*^fr«r^ift$-&St.©T-^5o 

[00 14] ?:t-, M31 £541*58 2 ?-7>7"3 , 2(Z 
•31 'TiKliJJ-rSo 55 1*;4<>'!B2$'7>7 1 3 > 214, 121 

1 , l?l 4 . I2J 6 #5 4, IF 121 9 C n- T £ oil \ft US. £ ft X I - 
v., lif-Ui'i'jiKi, sn 1 f 7 > 7 3 (4. 131 9 i: •Al-J; -j 



■5 tC&oTt^3o 4oT, ^ 1 ^ ^ >7"3 14, =f-3.—f 

*fc» S^MlCtt, El*5«tVE4C^-ri^C, 
il^7>73 (IESiCtt,.S1^5>rSS^3 c) 
0**©**»»M*a«t5jBIW«8 2 5 #151? & 

[00 15] S2<75>r2l4, H4, 1216*54 151219 
lc^"T4 o ic, ^— *2bi:, c©-^— ^ 2 bfc[5]fe bj 
tfilcaiOWtfeixfe*''^— 2 at, ^-7 2bWS 

■7>7"H^^2 c!4, 'J — T^f — 7VMC|I]5e£ fLTV^ 
40 So 'J — 77— 7VH4, >mS^ 2 c©T®lCH 

= 77-7;M:j:!), ^2^5>7*2I4, 

-74 8, 4 9©IPfiJr*f LT^^JEc^IpJ, iKiiil 

14, «2^9>r2eail^?>r3(:nLT, i5)g#i 

4iFg(iFra-rs^in](:©^, ^^* s ^<^ss-rso 

[0016] It, 1214^4^116 C^f 4 -5 <-. «i% 
44 ; iS lK»7l--itJ 7>7ig^^ 2 c t©Ra(I(4. 1^1' 
lEflUW 3 3 im» <bftX X 0 , ffl0$3l 2?7>72 (it 
50 (iff C(4 . SJ5 2 ? -7 > 7 liMVtr; 2c) g SB 1 7 =7 > 7 fl!"l!; 
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^>zr3, 2(Ci ^S2*^nl}fttt^i-r4 8, 4 

CDS^^ct 0I9BESW3 3<£#E;frtf§§^&<D#ffiffl£ 
ftT&tK qI^t4^^-^$:ffi^Lti:§s fg 2 £7 > 

7- 2 wm 1 * ^ > r 3 i 0 STIiStP^T ft ^rRllcifr < J: 

gum m2?5>>-7&mmm\*s ±B©y=7^ 

^E-*. ^730, *73K yt7h32, 10 
[0 0 17] ^LTs Sl^^>^3*5J:r/«2^^> 

>7"3, 214. ^-73b, 2 bll^HqjfgKIR'Htl* 
^nt^-3a, 2a£#UT:fc<K ^— *3b> 2 

nt2o©7D^h3f, 3 e&cfctf 2 f , 2e4*L 
T^£o * l/T. 7D^h3f, 3 e fcXD y h 2 f , 
2 etffpjfr^'&aa^tf)^— * 3 b, 2bCD^St3ii; 20 
B3gtt<&HSffi**3 h, 2h#Ktf fcfiT^So *L 
T N *M-3a, 2alc:(4. ±IB^^— X 3 b , 2b© 
EBSffi#3h, 2 ht3^J?Bt-^JK«©ig3DiKCDgBSgBa- 
3g, 2gtf»»6nt^5o *^-3a, 2 aOrtS 
ffi«4¥fif:ftoTV^5o ^UTs *^-3a, 2 ate 
14, ^ft^tligls]* A*^LT^0> C £>££[!]# A (4. 
*/t-3a, 2aSHb5fc, ^-*3b, 2b£DD- 
7kMtSo -£LT. 2*<D^3.-:/(4. *^-3 
a, 2 atfEflfc&JxfcfcS. ^— ;* 3 b©H«gM*3 h 
fc*^~3 a<DHJS»«3 gk©BB, ^«i:^-^2b 30 
(DH!*aM*2 h k * ^— 2 a ©EflSSMJ 2 g k©HU::<fc 

fc. §gl^>7 r 3i4. &2 9v>7l5fa\Z.9id&t%&. 
tti»3ift«U S2^7>7*2^ ;iCD3=&353i£ 

14. »i^7>risHSi4^^ EB*-t?eat^«t-5 

[0018] £ 13. fg 2 > 7" 2 £>gf«Stf« 2 g , 
2hlt Ell 8tS%r«t-5K:, BBSffitt2 hf <D9c%%& 
it/BSia^^ SBSSBtf 2 g©2 hf klRjipt^-S 40 

7 >7"fiWC:^tti Ltl^c Z<Dtztt>, iJxm— 6 kH3« 
g{5fcf2hf k<D£ggftX 1(4. «5xn-6fcBi«»2h 
e t^JESftX 3 i D»<ftoti'5o ifiSs ccs>$ttfilft 
fg^^S 1 T*(4. rtjBC*#*«3EJK*nTi »4flBffl + 0 
^mifiBco^o^ h 2 f , 3fCgf^ 

•;h2e, 3e(:gf^n^)o ctot, B! HI — 
7^»»Sft4|!||t*S'>i'»-6 fcfflJSfflStf 2 hf k 
<D\t\imX 1 feltHSWttl 9 . ^>73, 2 IBM- 50 
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fcftSo *7>riBCttlt-rs*"a--:M 9rt 

0«{**a>&^*0kr5ck#-cs*« 

0 f- a. - <* n ^ m t? & s »> x. - 6 1 bussm* 

2he£<DmmX3*m^i><D£T2>Z£lZ&t)s ^ 

££<-f£>;ik#T-#. «I»r*ixfcfi6«*©f-i-^4 
9 <D£1PJIS5# k 4 D ttlttt i> <D £ & s e 

[0019] f u-t. Mawig^s i at. mi cmr 

4?£. ^-^(Ccfc 00^1-5=^73 Ok, :^73 
OODStetZj: t)lH]e-rS^T3 UWlT^Os 3=73 
10D^t7h3 2(:(t 03 6 (c^f J: 5 (3, 2o0^jA 
19,1 7#BS*ftT*5!K *A19, 1 714. 3=7 
3 lCDtUettt^dte-r^o ^LT> *A19©£ffl9B 

A«l 9 atf»»6ilTU4o ^A19©*A 
£1 9a!*)£}gl&-f 5 7*D71 8 a 4 

fc, 7 — A 1 8©T4»li, S^18btat)71/-A9 
tCHHftqrtgt^«$nTi3 1), 7-A18£>±«i4. «B 

1 *7>73©*7>riss3 c^3S^e>nfc^i 
8 ci:«t 0C|5i»RrffiK:£}**ix-c^4o «toT, Mil 
^^>r3(4, «j-7r-7Ji/oi/- ;ua5»3 ntC?&o 

X> 07 K^-f cfc-5£, *A 1 9<Z>ls)lEC<fc !). ^JAI 
1 9 a0ff^£fiE^fcfflC*1-<fc5£x 2#<D?-i — 7 
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